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WILDLIFE AND HABITATS IN YOUNG COUNTY, 
TEXAS, BY A NEW METHOD OF SURVEY’ 


Ben Osborn 


U. 8. Soil Conservation Service, Glen Rose, Texas 


A new method of recording impor- 
tant species of wildlife and key “habitat 
elements” on standard-sized plots 
throughout a county was used to obtain 
information on these subjects in Young 
County, Texas, for the Young County 
Agricultural Land Use Planning Com- 
mittee. The data relate to “natural land 
types” and are based on the predomi- 
nant biotic communities which were 
mapped when the tallies of wildlife were 
made. This method seems practical for 
quickly appraising wildlife conditions 
on a large area. It is extensive, and en- 
ables the user to make management rec- 
ommendations for an area with which 
he was previously unacquainted. It also 
may serve to compare conditions in suc- 
cessive years and to measure roughly 
the success of any management pro- 
gram. 

Young County is one of six Texas 
counties selected for the development of 
a “unified” land use plan. The Young 
County Committee requested state and 
federal agencies concerned with wildlife 
to supply information and recommen- 
dations in their fields and a comprehen- 
sive survey was organized under W. P. 


1 Biologists of the Soil C »nservation Serv- 
ice provided assistance in developing the 
method; E. H. Graham advised on survey 
methods and criticized the manuscript. 


Taylor, who also assisted with field 
tallies and made valuable suggestions in 
interpreting the data. The writer con- 
ducted the phase here discussed, using 
the biotic tally method developed by 
biologists of the Soil Conservation 
Service in the Western Gulf Region. 
The Texas Game, Fish, and Oyster 
Commission, the Extension Service, and 
the Wildlife Research Unit investigated 
other phases and reported to the Com- 
mittee (Various authors, 1941). We 
spent 16 man-days in the field early in 
August 1940, covered a reconnaissance 
route of about 270 miles, recorded the 
major biotic communities on a map 
(scale 3 inch per mile), and tallied 58 
sample plots. 


SurRvEY AREA 


Young County, in _ north-central 
Texas, includes about 560,000 acres 
(Fig. 1) and is divided between the 
West Cross Timbers and the Redbeds 
Plains sections of the Osage Plains in 
the Central Lowland physiographic 
province of Fenneman (1938). The 
soils are mainly of the Zaneis-Renfrow 
association of Reddish Prairie soils and 
the Windthorst-Nimrod association of 
the Red and Yellow Podzolic soils (U.S. 
Bureau of Chemistry and Soils, 1938). 

The county lies near the eastern edge 
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of the subhumid mesothermal climatic inches (1904-1938). For 15 years th 
province characterized by rainfall de- average growing season was 216 days : 
ficiency at all seasons (Thornthwaite, the average temperature was 65°F. the 


PALO PINTO couNnTY 





Open post oak land 





V7 Prairie tand 
ve Sample area and number 


Fig. 1. Wildlife survey of Young County, Texas. Reconnaissance route marked as to 


cover types; circled figures lead to numbered sample areas. No tallies of habitats or wildlife 
made on area No. 3. 


1931, formula CB’d). U. 8. Weather maximum 114°, and the minimum 
Bureau records at Graham show an —2°F. 


average annual precipitation of 26.01 The major plant and animal con- 
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munities are related to the Coastal 
Prairie (Stipa-Andropogon) and Oak- 
Hickory (Quercus-Carya) associations of 
Weaver and Clements (1938), or transi- 
tions between the two. The Sub-climax 
Chaparral (Quercus-Rhus) and the Mes- 
quite (Acacia-Prosopis) associes are 
represented by minor transitional com- 
munities, or by species invading the 
original biota as a consequence of 
human disturbance. Weaver and Clem- 
ents (1938) and Clements and Shelford 
(1939) regard the Grassland Formation 
as the climatic climax, although Car- 
penter (1940) in his monograph on the 
Grassland Biome omitted this area stat- 
ing that its status was uncertain. 

The agriculture is of the north cen- 
tral grazing type of Texas (Bonnen and 
Thibodeaux, 1937). The Young County 
Committee (1940) subdivided the coun- 
ty into six areas on the basis of prevail- 
ing types of farming (Table 1). 


NATURAL LAND TyYPEs 


The data on wildlife and habitats 
were grouped by “natural land types” 
based on the kinds of vegetation and 
wildlife naturally produced when un- 
disturbed by human influences—the 
respective climax biotas, whether cli- 
matic or edaphic. Minor variations and 
local types were disregarded. Four land 
types were recognized; their distribu- 
tion along the survey routes is shown in 
Figure 1. 

A. Timbered streambanks and bot- 
toms. Along the banks and floodplains 
of streams which originally supported 
growths of trees with elms (UImus) and 
associated species predominating. 

B. Brushy post oak land. Originally 
covered with post oak (Quercus stellata) 
mixed with shrubs or thorny brush such 


as threeleaf sumac (Rhus trilobata), 
greenbriar (Smilax sp.), prickly-ash 
(Xanthoxylum), swamp-privet (Foresti- 
era), and others. 

C. Open post oak land. Originally 
covered with open stands of post oak, 
few or no shrubs, and a continuous un- 
dercover of prairie grasses. 

D. Prairie land. Originally open 
prairie with or without scattered live 
oak (Quercus virginiana) mottes or mes- 
quite trees (Prosopis chilensis). 


SAMPLE PLOTS 


Recording the wildlife and essential 
habitat elements of standard-sized sam- 
ple plots employs part of the point- 
observation-plot method of range sur- 
veys (Stewart and Hutchings, 1936). 
The surveyor critically evaluates each 
item separately on many sample plots 
located at regular intervals along a pre- 
determined route instead of seeking to 
evaluate the entire area in one gross 
estimate. 

The plot needed for a representative 
sample of the wildlife population, or the 
habitat conditions affecting a particular 
individual of any species, must be 
larger than to sample the plant popula- 
tion. Square 10-acre plots, § mile on a 
side, were used in the Young County 
survey. 

The minimum number of plots 
needed to give a true picture of condi- 
tions in an area of a given size by this 
method is unknown and would require 
statistical determination. Whether 58 
samples were adequate in Young Coun- 
ty may be questioned. 

The data obtained are of some sig- 
nificance as indicated by close agree- 
ment between the estimated percent- 
ages of land in each major use in the 58 
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plots and the corresponding figures for 
the entire county obtained from the re- 
port of the Young County Committee 


(Table 1). 
In the point-observation-plot meth- 


od, 10 plots each of 100 square feet are 
considered adequate for practical deter- 


mination of the composition, density, 
and livestock carrying capacity of the 


forage on a section of land (Inter- 


agency Range Survey Committee, 
1937); this is a sampling of 1,000 in 


the reconnaissance route at Standard 
intervals of 5 miles. 

3. Tallies were made in series of five: 
the land uses in fields adjoining that of 
the first plot in each series served ag q 
guide for selecting the fields for the four 
succeeding plots. For example, if the 
first was bounded on the north by pas. 
ture, ‘on the east by cultivated land, on 
the south by pasture, and on the west 
by woodland, an attempt was made to 
locate the second plot in pasture, the 


Table 1.—Typrs or Farmina AREAS IN YouNG County, TEXAs. 





























Size Per cent of land in 
Major enterprises 

Area A Per- Culti- 
cres centage | vation Pasture | Other 
8 Wheat, cotton 156,744 26.5 53.9 44.8 1.3 
II. |Cattle ranching (potential cropland)| 75,574 12.8 14.0 85.3 0.7 
III. |Cotton, row crops, wheat 30,621 5.2 46.7 1.7 1.6 
IV. |Cotton, corn, fruit 48,574 8.3 42.4 57.3 1.2 
V. Livestock, cotton, wheat 49 ,633 8.4 26.2 2.2 1.0 
VI. |Cattle ranching (rough land) 221,970 37.5 11.8 88.2 0.5 
County totals 583,116 | 98.5 28.8 70.3 0.9 

Per cent of area of 58 sample plots in 

each use 27.0 71.0 2.0 














27,878,400 square feet, or 0.0036 per 
cent. The 580 acres in the sample plots 
out of the 560,000 acres in Young Coun- 
ty provide a sampling of 0.1036 per cent 
or nearly 30 times as much. 

The method used to obtain proper 
distribution of samples with respect to 
different kinds of land, land use, and 
cover for a true picture of the wildlife 
and its habitat was as follows: 

1. The plots were located along 
roads, as nearly as the character of the 
landscape would permit, according to a 
predetermined pattern giving due con- 
sideration to land type, land use, and 
position with respect to water courses. 

2. Sample plots were spaced along 


third in cultivated land, the fourth in 
pasture, and the fifth in woodland. The 
initial plots of consecutive series were 
located in the various land uses in the 
following order: pasture, cultivated 
land, idle land, woodland. Separate se- 
ries were maintained for each land type. 

4. Sample areas were chosen alter- 
nately on and away from streams. 
Those on streams were chosen with the 
stream flowing through the middle of 
the side adjacent to the road if the 
stream was crossable afoot. Otherwise 
the plot was located to one side of the 
stream including the latter within 
the plot for such distance as it followed 
the boundary. 
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5, Each plot was chosen within one 
mile after passing the point marking the 
standard distance from the preceding 
plot. If the predetermined conditions 
of land use and stream position were 
not found within this distance, an area 
most nearly meeting these conditions 
was tallied instead. The existing charac- 
Table 2—SamP.E Piots py Naturat Lanp 

Type, UsE, AND RELATION TO STREAMS. 


Away 
On from 


Land type and use streams streams 


A. Timbered streambanks 
(including some par- 
tially of other types) 


1. Cultivated 1 2 
2. Pasture 11 1 
B. Brushy post oak 
1. Cultivated 3 
2. Pasture 4 
C. Open post oak 
1. Cultivated 1 
2. Pasture 11 
3. Other 1 
D. Prairie 
1. Cultivated 1 12 
2. Pasture 1 10 
Totals 15 43 


teristics of the landscape thus were used 
in choosing the sample areas. 

The locations of the plots with re- 
spect to natural land types are shown in 
Figure 1, and their distribution by type, 
land use, and stream position are re- 
corded in Table 2. 


WILDLIFE TALLIES 


The making of wildlife tallies on 
plots is an adaptation of the familiar 
quadrat method of plant ecologists, 
with a quadrat large enough to embrace 
most of the home ranges of small and 
medium-sized animals and some evi- 
dence of wider-ranging species. The 
presence of each species found on a 
quadrat was recorded, but not its num- 
bers, and its abundance was expressed 


as a percentage-of-frequency index after 
the Raunkaier method described by 
Kenoyer (1927) for application to the 
study of animals. 

Quadrats have been used extensively 
in the study of small mammal popula- 
tions (Townsend, 1935; Bole, 1939; Ca- 
halane, 1941), but with trapping or 
other means to obtain a complete rec- 
ord of the individuals on a quadrat. 
Such methods are too laborious for ex- 
tensive surveys, and not easily applica- 
ble to the larger species. 

Frequency of occurrence, rather than 
number of individuals or density per 
unit-area, has been used to indicate the 
relative abundance of birds (Grinnell 
and Storer, 1924; Linsdale, 1928). These 
workers employed units of time, rather 
than space, in comparisons. Dice (1930) 
has summarized these methods, and 
has suggested a combination of the fre- 
quency-index and quadrat methods for 
mammals (Dice, 1931; 1941). This 
method has been used to estimate red 
fox populations in Iowa (Scott, 1941). 

The use of wildlife “sign,” rather 
than direct observation or actual cap- 
ture of the animals, has been used in 
censuses of several species. Marshall 
(1936) censused mink by tracks in 
southern Michigan; Johnson (1926) es- 
timated beaver populations by houses 
or burrows; Taylor (1930) counted ro- 
dent burrows on the western range; and 
Goodrum (1940) calculated squirrel 
numbers from the abundance of leaf 
nests in Texas. Other workers have 
counted the pellets of rabbits (Vorhies 
and Taylor, 1933; MacLulich, 1937; 
Hendrickson, 1939) and droppings of 
deer (Bennett, et al., 1940); Stebler 
(1939) has described characteristic 
tracks and feeding sign of certain preda- 











246 JOURNAL OF WILDLIFE MANAGEMENT, VoL. 7, No. 3, Juty 1943 


tors; and methods have been developed 
for identifying hair (Dearborn, 1939) 
and feathers (Sturgis, 1938). 

Most previous census methods have 
aimed at actual density figures per 
unit-area, and have required specialized 
techniques for each species or group. 
These are too time-consuming for prac- 
tical work where several species of wild- 
life are to be considered. Pulling (1940) 
has pointed out that practical manage- 
ment of a game or fur animal does not 
require an accurate census, but some 
“barometric reading” of its abundance 
and the productivity of its habitat. The 
fur trapper observes “sign’”’ as a guide 
in locating his trap line. A practical 
combination of the techniques men- 
tioned above will give the wildlife 
technician rapid means of reading the 
wildlife barometer and expressing the 
data numerically for permanent record 
and objective comparison. 

We recorded only the mammals and 
birds in Young County; all species were 
tallied as seen or heard, and from any 
recognizable evidence such as tracks, 
feces, or other “sign,’’ within a plot. The 
scope of the tallies could be varied as 
desired. The method measures the rela- 
tive abundance of all ecologically im- 
portant species at one time, appraises 
the status of any species to be given par- 
ticular management, and indicates the 
interrelationships of the several species 
in the “biological balance.” The occur- 
rence of domestic animals was recorded 
along with that of wild species. 


HABITAT TALLIES 


The method of habitat tallies in 
Young County was adapted from those 
used by range surveyors to estimate the 
amounts of different kinds of forage 


(Stewart and Hutchings, 1936; Inter. 
agency Range Survey Committe 
1937). Instead of recording the area in 
a plot covered by each kind of plant, 
we recorded the portion covered by any 
kind of vegetation, or by a physical 
feature, which supplied the sever] 
habitat requirements on which informa. 
tion is desired. These requisites of wild. 
life are called “habitat elements,” fs. 
timates were made of three kinds of 
cover (trees; shrubs and vines; and 
herbs), six kinds of food (mast—nyts 
and acorns; fleshy fruits; seeds or 
grains; grass; forbs; and browse), and 
the presence of water. 

The vegetation was evaluated sep. 
arately for each habitat element. The 
same stand of plants frequently serves 
two or more of the above functions 
simultaneously,.and is included in the 
total for each. The amount of each 
element is estimated as the percentage 
of the plot it covers. The value of plants 
to wildlife, particularly as cover, is 
greatly influenced by their spacing. The 
area covered, therefore, cannot be con- 
sidered to be the space they would oc- 
cupy if moved into solid mass, as in 
forage estimates, but must be recorded 
as that over which they are distributed. 
A further estimate was made of their 
quality in terms of the extent to which 
they meet the needs of wildlife for the 
particular habitat element being con- 
sidered. Three grades of quality are 
recognized for this purpose—high, me- 
dium, and low—and the amount of each 
element of each quality is recorded for 
each plot. 

In the data for individual plots, 
amounts of less than 1 acre (10 per cent) 
are recorded as a trace (tr), as are 
amounts of less than 1 per cent of the 
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total acreage when summarizing several 
tallies; 10 “traces” in individual plots, 
however, are considered as 1 per cent 
in a total. 

Wight (1938) developed methods of 
measuring the quality of certain habitat 
factors for pheasants, but these are too 
sow and laborious for rapid recon- 
naissance tallies. There is no practical 
way actually to measure the quality of 
habitat elements, such as shrubs for 
cover or seeds for food for wildlife in 
general. These must be estimated by the 
surveyor, and different surveyors must 
compare their standards of judgment to 
arrive at a common appraisal of con- 
ditions. The basis of judgment is the 
degree to which the example of the 
element in question will serve the maxi- 
mum population of the greatest number 
of species requiring that particular 
element. If the data are to be useful in 
evaluating conditions for all species, it 
is important that the surveyor keep 
uppermost in his mind the concept of 
the biotic community, or wildlife in 
general, and not fall into the error of 
judging the habitat by a standard 
based on the requirements of only one 
or a few species in which he may be 
especially interested. 

To indicate the distribution or de- 
gree of interspersion of each element, an 
“occurrence” is recorded for each plot 
in which an acre or more of the element 
of medium or high quality is found. The 
extent of its distribution is expressed as 
the percentage frequency of occurrence. 


TALLY METHODS 


Stopping the automobile at the 
standard distance from the previous 
plot, the surveyors quickly walk sys- 
tematically over the plot, examining all 
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likely locations for wildlife and listing 
the species seen, heard, or represented 
by sign. This required 15 to 60 minutes 
per plot, depending upon the complex- 
ity of the habitat, abundance of wildlife, 
and difficulty of travel. 

Such an examination would not dis- 
close all the species present, but re- 
vealed most of the important ones; if 
all plots were covered with about the 
same degree of care and intensity, the 
resulting data would be comparable, 
although not complete. The surveyor 
judged when the list of species was suf- 
ficiently complete to serve as a prac- 
tical guide for management suggestions. 
He then filled out a form showing the 
plot location, classification by land 
type, the date and hour, weather condi- 
tions, and other pertinent information. 
He also recorded estimates of the per- 
centage of the plot covered or supplied 
with each quality of the several habitat 
elements, and an estimate of the habi- 
tat conditions likely to prevail during 
the most critical season for wildlife (late 
winter in Young County). 


WILDLIFE ABUNDANCE 


The survey was made in August when 
the numbers of most species of animals 
are at their seasonal peaks; the breeding 
season is about ended, most of the 
young are large enough to shift for 
themselves, and food and cover condi- 
tions are at their best. Local farmers 
and the county agricultural agent re- 
ported that the county had just experi- 
enced the best growing season in many 
years. The findings of our survey there- 
fore represent optimum conditions of 
wildlife and habitat under current prac- 
tices in farming and ranching. 

Fifty species of birds and mammals 
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Table 3.—OccuRRENCE OF WILDLIFE ON SAMPLE P torts, 
(Percentage frequencies) 


Timbered Brushy Open 


stream post post Count 
banks oak oak Prairie total 
Number of plots 15 6 13 24 58 
Game 
Cottontail (Sylvilagus floridanus) 100 100 92 71 88 
Fox squirrel (Sciurus niger) 53 ad 39 25 
Mourning dove (Zenaidura macroura) 80 67 100 71 68 
Bobwhite quail (Colinus virginianus) 17 21 ll 
Fur animals 
Skunk (Mephitis and Spilogale) 73 50 39 25 43 
Raccoon (Procyon lotor) 46 17 23 8 23 
Opossum (Didelphis virginiana) 60 23 13 26 
Fox (Urocyon) 40 50 8 29 28 
Bobcat (Lynz rufus) 17 4 5 
Rabbits and rodents 
Jackrabbit (Lepus californicus) 33 33 62 88 63 
Mice (CrICETIDAE) 40 83 31 29 38 
Woodrat (Neotoma) 13 17 8 te 14 
Ground-squirrel (Citellus tridecemlineatus) 7 15 25 16 
Cotton-rat (Sigmodon hispidus) 7 17 8 8 9 
Pocket gopher (Geomys) 7 2 
Rats (Rattus) 7 8 4 4 
Other native mammals 
Armadillo (Dasypus novemcinctus) 20 23 4 12 
Mole (Scalopus) 13 50 26 
Domestic mammals 
Cattle and horses 80 67 85 50 68 
Dog 60 67 39 25 43 
Cat 26 17 8 17 18 
Birds 
Soaring hawks (Buteo) 17 + 4 
Owls (STRIGADAE) 13 4 
Turkey vulture (Cathartes aura) 13 8 13 10 
Herons and egrets (ARDEIDAE) 20 8 9 
Sandpipers, etc. (ScOLOPACIDAE) 7 4 4 
Killdeer (Oxyechus vociferus) 4 2 
American crow (Corvus brachyrhynchos) 26 8 10 
Roadrunner (Geococcyz californicus) 7 8 8 7 
Woodpeckers (PIcipag) 26 17 15 8 16 
Cardinal (Richmondena cardinalis) 60 67 15 13 33 
Tufted titmouse (Baelophus bicolor) 67 50 39 31 
Lark sparrow (Chondestes grammacus) 33 62 33 37 
Mockingbird (Mimus polyglottos) 7 17 8 13 10 
Scissor-tailed flycatcher (Muscivora forficata) 7 33 16 
Bewick wren (Thryomanes bewicki) 7 33 26 4 14 
Blackbirds (IcTERIDAE) 7 15 5 
English sparrow (Passer domesticus) 13 4 5 
Crested flycatcher (Myiarchus crinitus) 8 2 
Nighthawk (Chordeiles minor) 33 7 
Vermilion flycatcher (Pyrocephalus rubinus) 4 2 
Swallows (HIRUNDINIDAE) 4 2 
Vireo (Vireo) 7 17 4 
Shrike (Lantus) 7 8 4 5 
Chickadee (Penthestes) 40 33 12 
Carolina wren (Thyrothorus ludovicianus) * 2 
Blue-gray gnatcatcher (Polioptila caerulea) 13 4 5 
Field sparrow (Spizella pusilla) 7 2 
Canyon wren (Catherpes mexicanus) 4 2 
Yellowbilled cuckoo (Coccyzus americanus) 7 17 4 
Flycatcher (Empidonaz) 7 4 4 
Eastern bluebird (Sialia sialis) 17 4 4 
Blackthroated sparrow (Amphispiza bilineata) 4 2 
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were recorded on the 58 sample areas. 
These include the more important ones 
then present but not all that occur in 
the county; some migratory birds 
doubtless had left their nesting terri- 
tories. The frequency of occurrence of 
species by natural land types is shown 
in Table 3. 

The most abundant animal recorded 
was the cottontail, on 88 per cent of the 
plots and present on all those in tim- 
bered streambanks and brushy post 
oak types, whether in cultivated fields 
or pastures. The mourning dove was 
next on 68 per cent of the plots. Its fre- 
quency was high on all types of land, 
100 per cent on the open post oak and 
67 per cent in the brushy post oak. 

According to a questionnaire dis- 
tributed by the county agent, the local 
residents considered the jackrabbit as 
the most abundant species (Adam and 
Taylor, 1941), but it was found on only 
63 per cent of the plots. Since one of the 
surveyors was especially familiar with 
the species because of previous in- 
tensive studies (Vorhies and Taylor, 
1933), and the animal itself and its 
pellets are easily seen, it could scarcely 
have been overlooked. The _ species 
reached its highest frequency, 88 per 
cent, on the prairie plots, followed by 62 
per cent in the open post oak, and 33 
per cent in both shrubby post oak and 
timbered streambank types. These fig- 
ures indicate a less serious problem with 
jackrabbits than was generally believed 
to prevail. 

The greatest interest in game was di- 
rected toward the bobwhite quail. The 
species was at a low ebb, its frequency 
being 11 per cent for the entire county, 
and reaching a maximum of 21 per cent 
in the prairie at the time of the survey. 


The fox squirrel, the other important 
game species, was present on 25 per 
cent of the plots, with frequencies of 53 
per cent in the timbered streambanks 
and 39 per cent in the open post oak. 

The population of fur animals was 
relatively high and was well distributed 
through the various land types. Skunks 
(both Mephitis and Spilogale) were 
most abundant, occurring on 43 per 
cent of the plots with a frequency of 73 
per cent in the timbered streambank or 
brushy post oak types. Foxes were 
present on 28 per cent of the plots, opos- 
sums on 26 per cent, and raccoons on 
23 per cent. They were all most abun- 
dant in either timbered streambank or 
brushy post oak. Evidence of bobcats 
was found on 5 per cent of the plots; 
ring-tailed cats were reported to occur 
in the county, but none was noted. No 
coyotes or badgers were recorded on the 
sample areas although one dead coyote 
was seen. 

Evidence of rodents was remarkably 
scarce. Miscellaneous small rodents (re- 
corded collectively as “mice’’) had a 
frequency of only 38 per cent. Identifi- 
able sign of ground squirrels was pres- 
ent on 16 per cent of the plots, woodrats 
on 14 per cent, cotton rats on 9 per 
cents, pocket gophers in 2 per cent, and 
‘house rats”’ on 4 per cent. 

The surveyors believed that the low 
frequencies of these species, and of jack- 
rabbits, were related to the relatively 
good condition of the ranges and pas- 
tures,which comprise most of the land 
area. It is known that rodents prefer 
disturbed areas in grassland (Clements 
and Clements, 1940) where forbs are 
relatively more abundant than in un- 
disturbed cover; similar observations 
have been made for jackrabbits (Vor- 








250 


hies and Taylor, 1933; Taylor, Vorhies, 
and Lister, 1935). Reference to the hab- 
itat tally summaries (Table 5) shows 
that forbs as wildlife food were scarce 
or absent on more than 85 per cent of 
the area in the plots, including culti- 
vated land. Also, several of the preda- 
tors mentioned above as fur animals 


Table 4.—PrEsENT LAND UsE By Lanpb 
Types (Percentages) 


Culti- 
vated Pasture Other 
Timbered stream 
banks 16 82 2 
Brushy post oak 20 80 
Open post oak 7 87 6 
Prairie 45 53 2 
Totals 27 71 2 


occurred in higher frequencies than the 
rodents upon which they might feed. 
This was not true, however, of large 
predators which might feed on the rab- 
bits; the intensive control campaigns 
against them, and hunting by domestic 
dogs, may partially replace the influ- 
ence of natural predators. 

Cattle and horses showed a relatively 
low frequency because livestock are not 
permitted in cultivated fields at this 
season, and grazing was being deferred 
in some pastures in the interest of good 
range management. Some large pas- 
tures were so lightly stocked that no 
animals or recent sign were seen within 
the 10-acre plots. There were many 
cases of over-grazing in Young County 
but the ranges were not in as critical 
condition as in other parts of the coun- 
try. The frequencies of 43 per cent for 
dogs and 18 per cent for cats indicated 
that the pressure of these animals on 
wildlife may not be serious here. 

Bird life was relatively scarce at the 
time of the survey. Predacious birds 
were uncommon (hawks and owls, each 
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4%). Common species were the la 
sparrow, cardinal, titmouse, wood. 
peckers, scissor-tailed flycatcher, Be. 
wick wren, and chickadee. 

This picture of the general wildlify 
population differs markedly from that 
of pioneer times, as reported in inter. 
views with early settlers (Jones and 
Jackson, 1941). Bison, antelope, deer, 
turkey, and prairie chickens abounded 
in the middle and late 1800’s. 


PRESENT HaBiTaT ConpiTIoNs 


The abundance of wildlife at any 
place is governed largely by the ayail- 
ability of suitable kinds of cover and 
food for each species. A tabulation of 
the occurrence of these elements on the 
sample plots explains some differences 
between the present and original wild- 
life populations and reveals present-day 
deficiencies. The use of land for agricul- 
ture greatly affects the vegetation and 
thereby the abundance and distribution 
of different wildlife habitat elements. 
Table 4 shows the percentages of land 
in the sample plots in each major use. 
The amount and quality of each of the 
ten habitat elements recorded and the 
percentage frequency of occurrence 
when surveyed are shown in Table 5 
(left hand figures), with estimates of 
corresponding conditions for late win- 
ter. 

Cover conditions appeared superfi- 
cially to be excellent and food plants 
were setting good crops of seeds when 
the tallies were made. Careful analysis 
of conditions on specific sample areas, 
however, showed much variation be- 
tween plots, land types, and fields in 
different uses. Much of the cover would 
not persist through the critical winter 
season, and food supplies frequently 
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The necessity most generally lacking 
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cent of the plots had any permanent 
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high quality), and this was confined to 


the timbered streambank type. Fleshy 


fruits and mast (nuts and acorns) were 


as water. Only 12 per almost as scarce, being (in medium or 


Table 5.—Hasitat ConpITIons In Youne Counry. 


(Percentages; left hand figures, late summer; right hand, late winter) 
Timbered Brushy 


Number of plots 


CovER: 
Trees 
High 
Medium 
Low 
None 
Occurrence 


Shrubs and vines 
High 
Medium 
Low 
None 
Occurrence 


Grasses and forbs 
High 
Medium 
Low 
None 
Occurrence 


Foon: 
Mast 
High 
Medium 
Low 
None 
Occurrence 


Fruits 
High 
Medium 
Low 
None 
Occurrence 


Seeds 
High 
Medium 
Low 
None 
Occurrence 


Grass 
High 
Medium 
Low 
None 
Occurrence 


stream 
banks 


15 


0- 0 
31-24 
43-41 
26-35 
73-60 


12—- 7 
21- 8 
25-27 
42-58 
80-47 


2- 1 
21- 2 
45-39 
32-58 
67-13 


0- 0 
18— 5 
35-39 
47-66 
40-13 


2- 0 


33-30 
60-68 
33-13 


8- 4 
19- 6 
42-21 
31-69 
40-20 


3- 0 
28- 1 
35-41 
34-58 
73-13 


post 
oak 


6 


0- 0 
10- 7 
68-68 
22-25 
17-17 


23-10 
30-23 
17-40 
30-27 
83-83 


5- 0 
39- 5 
33-63 
23-32 
83-17 


0- 0 
10— 7 
51-47 
39-46 
33-17 


0- 0 
14—- 5 
36-33 
50-62 
67-33 


10- 3 
21-13 
42-37 
27-47 
67-67 


3- 0 
37-— 8 
37-53 
23-39 
87-17 


Open 
post 
oak 


13 


Prairie 
24 


0-0 
3— 0 
28-17 
69-83 
8- 0 


21- 5 
30-— 5 
36-39 
13-51 
80-25 


2-0 
29- 7 
30-32 
39-61 
50-17 


good quality) on only 24 per cent and 17 
per cent, respectively, of the plots; they 


County 
totals 


58 


0- 0 
13— 9 
39-36 
48-55 
30-19 


5- 3 
13— 5 
27-22 
55-70 
49-26 


3-tr 
20- 2 
43-24 
34-64 
57-16 


0—- 0 


26-16 
70-82 
17— 4 


1- 0 
4— 2 
20-20 
75-78 
24— 9 


13— 4 
24— 4 
39-33 
24-59 
64-31 


2- 0 
30— 5 
37-39 
31-56 
62-14 
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Table 5—Continued 
Timbered Brushy Open 
stream post post C, 
banks oak oak Prairie totals! 
Number of plots 15 6 13 24 58 
Forbs 
High 2-1 2- 3 0- 0 1- 0 1-tr 
Medium 11-13 8-13 28- 4 15-15 13-1] 
Low 43-10 62-59 40-42 35-23 40-29 
None 44-76 28-25 32-54 49-62 46-60 
Occurrence 40-33 50-33 3l- 8 50-29 43-25 
Browse 
High 7- 0 20- 0 0- 0 0- 0 4-0) 
Medium 21- 7 30-22 8- 0 13— 0 16- 4 
Low 23-33 15-30 32-12 44-11 33-19 
None 49-60 35-48 60-88 43-89 47-77 
Occurrence 67-13 87-67 46— 0 29- 0 47-10 
WATER: 
High 4-4 0- 0 0- 0 0- 0 1- | 
Medium 3- 2 0- 0 0- 0 0- 0 1-1 
Low 5- 6 tr-tr 4— 4 1- 1 3.3 
None 88-88 100-100 96-96 99-99 96-95 
Occurrence 47-33 0- 0 0- 0 0- 0 12-7 


were almost entirely in the timbered 
streambank and brushy post oak types. 
Trees occurred on only 30 per cent of 
the plots, and none of the stands was 
judged of high quality for wildlife 
cover. 

Shrubs and herbs for cover, and seeds 
and forage (grasses, forbs, and browse) 
for food, were relatively abundant.These 
latter elements meet the essential re- 
quirements of such common farm wild- 
life as quail, doves, cottontails, skunks, 


and various song and _insectivoroys 
birds. Species requiring permanent wa- 
ter, or those depending to a large degree 
upon fruits or mast for food, such as 
some fur animals, might be expected to 
be limited by these deficiencies. 

The winter estimates (Table 6), how- 
ever, indicate that strikingly different 
conditions prevail in late winter, when 
food and cover would be seriously re- 
duced in quantity and quality, leaving 
only shrubs for cover and seeds and 


Table 6.—EssenT1aAL Hapitat ELEMENTS FOR BoBWHITE QuaAIL aT CRITICAL SEASON. 
(Percentages.) 


Timbered 
stream 
banks 

Shrubs and vines 
High quality 7 
Medium quality 8 
Occurrence 47 
Seeds (food) 
High quality 4 
Medium quality 6 
Occurrence 20 
Herbs (nesting cover) 
High quality 1 
Medium quality 2 
Occurrence 13 


Brushy Open 


post post County 
oak oak Prairie totals 
10 0 0 3 
23 3 0 5 
83 23 0 26 
3 1 5 4 
13 1 5 4 
67 31 25 13 
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forbs (foliage) for food in appreciable 
quantities. These usually would not 
occur together, so that the animals 
would not have both cover and food at 
one place. Consequently, only migra- 
tory species like the doves, or those of 
simple habitat requirements such as the 
jackrabbit which is not highly depend- 
ent upon winter cover, or the cottontail 
which can use the same shrubs for both 
cover and food if necessary, could be ex- 
pected to survive in abundance. As al- 
ready noted, these were the three most 
abundant species. 


BoBWHITE QUAIL HABITAT 


Table 6 illustrates how the data may 
be used to analyze conditions for a par- 
ticular species of wildlife whose habitat 
requirements are known. According to 
Stoddard (1931), Leopold (1936), and 
others, the winter habitat for bobwhite 
quail must include at least small 
amounts of dense brushy cover (high 
quality shrubs and vines), rather ex- 
tensive amounts of more open shrubby 
cover (medium quality shrubs and 
vines), and an abundance of seeds for 
food (seeds of high and medium qual- 
ity). These must be well interspersed 
within the usual 40 to 160 acre range 
of a quail covey. For satisfactory condi- 
tions, each 10 acres should have some 
of each of these elements. Data on the 
quantity and distribution of these habi- 
tat elements can be selected from the 
general tables to give a concise picture 
of the kb’ ~hite habitat. Since mini- 
mum ha’....at conditions are controlling, 
the figures for the critical late winter 
season are of especial interest. In the 
prairie and open post oak there would 
be no shrub cover of high quality, and 
only 3 per cent of the open post oak 


land would be supplied with medium 
quality. The brushy post oak and tim- 
bered streambank types, however, may 
be considered to be supplied adequately 
with cover, especially the former. There 
10 per cent of the area would be cov- 
ered with high quality shrubby cover 
and an additional 23 per cent with me- 
dium quality, on 83 per cent of the 10- 
acre plots. 

A different picture is presented by 
food conditions. Supplies of seed would 
be low on all land types, but most 
abundant on the prairie where there 
would be no shrubby cover. The widest 
distribution of seed supplies would be in 
the brushy post oak where 67 per cent 
of the 10-acre plots would have at least 
an acre of medium quality. This type 
therefore probably presents the best 
winter quail habitat available, but food 
supplies do not match the amount of 
cover. 

Another critical factor in the year- 
around habitat for quail is the lack of 
nesting cover that survives the winter 
and is available for use in early spring. 
Several areas covered with tall grasses 
suitable for concealing of quail nests 
were seen during the August survey, but 
practically none was in a location 
where cover probably would be ade- 
quate at the beginning of the succeeding 
nesting season. Three per cent of the 
area of the sample plots had high qual- 
ity herbaceous cover in August, and an- 
other 20 per cent of medium quality, 
but less than one per cent would prob- 
ably have high quality cover by the end 
of the winter, and only two per cent 
would still have medium quality. 


SuMMARY OF CONDITIONS 


Game and fur animals abounded 
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when Young County first was settled. 
Changes in the vegetation by continued 
ranching and farming, coupled with ex- 
cessive shooting and tapping, have com- 
pletely eliminated big game and far di- 
minished most small game and fur spe- 
cies. These changes may be summarized 
as follows: 

Timbered streambanks. Deer, quail, 
turkeys, cottontails, squirrels, opos- 
sums, skunks, and raccoons once 
abounded; trees and shrubs provided 
good cover for many species and browse 
for deer. The larger game species are 
gone, but relatively good populations of 
the smaller animals remain. Tree and 
shrub cover still is fairly abundant and 
well distributed, but is damaged by 
livestock in winter. 

Brushy post oak. About the same 
kinds of wildlife originally occurred as 
in the preceding type. Besides trees and 
shrubs, there were tall grasses in the 
undercover that concealed nests of tur- 
keys, quail, cottontails, and other small 
animals. Acorns were an important 
source of wildlife food. The rocky ridges 
provided dens for many fur animals. 

Such land still supports a great vari- 
ety of wildlife, but has fewer game and 
fur animals than the timbered stream- 
banks. The tall grasses have been re- 
duced by grazing until suitable nesting 
cover is scant. Shrubby cover is fairly 
adequate and well distributed, as is the 
supply of browse. 

Open post oak. This type differs from 
the brushy post oak type mainly by the 
general absence of shrubs, originally 
and at present. All kinds of cover and 
food are scarce in winter. 

Prairie. The original cover was of 
good forage grasses that provided food 
for bison and antelope, and nesting 


cover for prairie chickens, quail, and 
other birds. Domestic livestock have re. 
placed the big game, and heavy grazing 
has reduced most of the tall grasses yn- 
til they no longer provide adequate con- 
cealment for nests of quail and other 
small animals. Mesquite and other 
brush species are invading where graz- 
ing has been heaviest. These provide 
additional nesting places for doves and 
other small birds, but not adequate 
winter cover for quail. Farming, how- 
ever, has increased the production of 
grains and seeds eaten by quail, doves, 
and other birds. Doves are much more 
numerous now than earlier because of 
the increase in food supplies and nesting 
places. The general absence of cover and 
serious decline in food during the winter 
is especially notable. 


Some PROBLEMS AND THEIR 
SOLUTION 


For the entire county, the primary 
needs to improve conditions for wild- 
life, aside from regulation of kill, are 
as follows: 

1. Prevent the destruction in winter 
of food and cover normally produced 
during the summer, by: (a) Regulating 
grazing to leave more cover in pastures 
and cultivated fields; (b) changing 
farm practices to leave more crop resi- 
dues on the ground during the winter; 
(ec) preventing general “clean up” of 
fence rows and odd spots and burning; 
and (d) fencing small areas of cover and 
food to be preserved especially for wild- 
life. 

2. Increase permanent bodies of wa- 
ter, by: (a) Making farm ponds deeper 
than is customary, to retain water 
throughout the summer season, and 
fencing them to exclude livestock from 
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their shores; and (b) installing a com- 
plete erosion-control program for the 
entire county, to protect streams, farm 
ponds, and lakes from silting up.. 

3 Better distribution of high-quality 
brushy cover and winter foods by: (a) 
Increasing brushy cover where lacking 
but foods are present, especially in open 
post oak and prairie areas, by protect- 
ing native shrubs from grazing—or by 
planting; and (b) increasing food where 
lacking, but shrubs are present, es- 
pecially on open post oak and timbered 
streambank land and in brushy post oak 
pastures, by planting grain crops, or 
breaking the soil to make large-seeded 
annual weeds grow. 

4, Increase production of fruits by: 
(a) Protecting native fruit-bearing 
shrubs and trees from browsing and 
trampling by livestock; and (b) plant- 
ing fruit-bearing shrubs or trees. 

5. Increase tall grasses suitable for 
concealment of nests by: (a) Regulating 
the grazing in pastures to permit rees- 
tablishment of more tall grasses; and 
(b) fencing for complete protection of 
some small areas for wildlife. Fences 
around ponds, if set back far enough 
from shores, will serve this purpose. 
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LIVING FENCES AND SUPPLIES OF FENCE POSTS 
Hugh A. Steavenson, Harry E. Gearhart, and R. L. Curtis 


Soil Conservation Service, Milwaukee, Wisconsin 


A few years ago an ideal fence was 
straight as a string and completely free 
' from vegetation of any kind, but now 
the fence is considered to be more than 
' gsimple barrier between two fields. The 
| change in viewpoint has come from a 
| petter appreciation of the needs for 
' conservation of soil and wildlife. 

The fence is an enduring aid to guide 
contour tillage where used to divide 
| fields farmed on the contour. If suit- 
| able woody vegetation is established 
along a fencerow, ideal travel lanes and 
food patches are established for wild- 
| life. 
_ Fields with hedges may support 60 

per cent more pheasants than those 
fields without hedges, and those bor- 
dered by brush or shrubs have larger 
song-bird populations than where clean 
fence lines prevail. There is also some 
indication that insect populations, par- 
ticularly grasshoppers and chinchbugs, 
are smaller in areas that contain field 
borders. A four-year study by W. P. 
Flint of Illinois showed similar rela- 
tionships between birds and insects for 
clean-farmed areas as compared with 
those bordered by well-protected woody 
vegetation. Insect damage was defi- 
nitely reduced where shelter existed for 
the songbirds and parasitic insects. 

The farm fence situation has been in- 
fluenced by the war effort. In 1935 
about 425,000 tons of barbed and 
_ woven wire was manufactured, equiva- 
lent to the weight of a dozen battle- 
ships. The wire alone, omitting the cost 
of posts, staples, and labor for con- 
struction and maintenance, cost about 


$28,000,000. This about equals the total 
value of all stumpage sold from wood- 
lands and forests of the entire United 
States in a similar year (U. S. Dept. 
Agric. Stat. Bul. 75). The 400 million 
posts yearly put into farm fences have 
a value at least equal to the wire used. 
In Missouri the utilization of fence 
posts per farm substantially exceeds 
that in any other state (U. S. Dept. 
Agric. Forest Service, Farm Forest 
Products Questionnaire, 1937). It seems 
unlikely that war demands will affect 
the availability of fence posts, but the 
farmer in need of barbed or woven wire 
will find supplies sharply limited. 

Steel fence wire is coated with cop- 
per-bearing zinc. Besides the strategic 
demands for these metals, the construc- 
tion and maintenance of fences re- 
quires much in transportation facilities. 
Most north-south highways in Missouri 
and Illinois are important arteries for 
trucks carrying fence posts northward 
from the Ozarks. The standard posts in 
these truck shipments are untreated 
red cedar, but more and more white oak 
posts are being hauled as the supplies of 
cedar become depleted. In northern 
Missouri, central Illinois, and Iowa, 
these trucks pass old hedgerows of 
osage orange, most of which are marked 
for pulling and which are only remnants 
of this once standard field border. 

Because of the ever-present problem 
of financing fence constructionin prepar- 
ing conservation plans, and because of 
corollary wildlife and other considera- 
tions, the personnel of the Soil Con- 
servation Service in southern Illinois 
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and Missouri have given considerable 
thought to the development of living 
fences, by growing posts in place and 
producing posts in the fence lines. 


Tue Livine Fence 


Jonathan B. Turner changed the 
agricultural pattern of the midwestern 
prairie farm when he introduced the 
osage orange hedge in 1845. Widespread 
use of fencing was not economically 
feasible before such hedges became gen- 
erally available. The grazier held sway 
and the grain farmer was restricted to 
such limited areas he could barricade 
against roaming livestock. By 1848, 
Turner was convinced that “God de- 
signed osage orange especially for the 
purpose of fencing the prairies.” Osage 
hedge made the fencing of entire farms 
practical by about 1855, and continued 
as the standard fence until Yankee in- 
genuity invented first woven and then 
barbed wire. From about 1875 onward, 
hedges were gradually supplanted by 
wire fencing; the great burden of main- 
taining hedges made this a logical 
change. Annual clipping was necessary 
to keep the hedges within bounds and 
also constant patching to repair open- 
ings that evidently resulted from the 
site-selectiveness of osage. Without 
trimming, the plants would form a bar- 
rier but then the rows sapped moisture 
and nourishment from too wide an area 
of adjacent land. 

Many data indicate that the bene- 
ficial effects of tall-growing osage as 
windbreaks will offset, in terms of crop 
yield, the more apparent sapping effect 
(U. 8S. Dept. Agric., Farmer’s Bul. 
1405). If a suitable plant for a living 
fence is now to have general acceptance, 
it must be a shrub rather than a tree. 


A living fence plant must be dense 
and thorny to repel livestock. It is not 
paradoxical to say that it must be 
vigorous in growth habit yet restricted 
in height and spread. Like osage, it 
must be easy to propagate, cheap to 
produce, economical to plant, and able 
to thrive under various soil and site 
conditions. Contrary to popular belief, 
osage orange does not possess the latter 
ability and the A: soil horizon on which 
old osage hedges grew is rarely available 
for modern hedges. 

Control of erosion has heightened our 
interest in plant barriers, in place of the 
wire fence. For a number of years, pas- 
ture gullies, draws, and streambanks in 
need of trees and shrubs in southern 
Illinois have been planted with haw- 
thorn, osage, rose, or other thorny 
plants to repel cattle; fencing these long, 
slender strips was economically prohibi- 
tive. 

A review of the possibilities among 
plants for fences was undertaken by the 
Nursery Division of the Soil Conserva- 
tion Service to seek plants with the es- 
sential qualifications for a living fence. 

An Asiatic rose (Rosa multiflora) ap- 
pears to be the most promising to date. 
Among many plants of this species in- 
troduced and examined at Elsberry, 
Missouri, one obtained in 1934 from 
B. H. Slavin of Rochester, New York, 
gives evidence of being superior to 
others. A recent examination of Prof. 
T. H. Maney’s large collection of roses 
at Iowa State College, showed Che- 
nault’s variety of Rosa multiflora as 
possibly superior to the Rochester 
strain and is now under test beside it. 

Multiflora rose is remarkable because 
despite the badge of “exotic” which 
this plant must bear. Wildlife techni- 
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cians and others who have observed it 
through several years, under varying 
conditions, agree that it is one of the 
best shrubs for the Midwest. It has 
excellent cover qualities and produces 
quantities of f ruit which persist through- 
out the winter as a food reserve for 
many birds. It has shown better average 
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Fig. 1. Contour and waterway fence of 
multiflora rose on a 25-acre field, Shelby 
Boyd farm, Chillicothe, Mo. This was 
planted in the spring of 1941 with almost 
complete survival in autumn despite an ad- 
verse growing season. Electric fence was used 
as temporary barrier while the plants were 
developing. 


survival and growth performance than 
any other shrub in widespread field 
trials of shrubs for wildlife in Missouri 
and Illinois. Also, it is less subject to 


leaf diseases than the native R. setigera. 
At the Elsberry nursery R. multiflora is 
grown easily and economically ; 400,000 
plants were produced in 1941 at a cost 
of less than $4.00 per thousand. When 
used as a barrier on a contour, its dense 
growth close to the ground provides 
good bufferstrip qualities, and has a 
favorable appearance in flower, foliage, 
or fruit. 

In addition to use as a barrier to pro- 
tect woody plantings, R. multiflora is 
being tried to divide fields along con- 
tours and to protect waterways. 

The cultural requirements of the 
multiflora rose are still in the experi- 
mental stage. At first the plants were 
spaced 3 or 4 feet apart in a single row, 
but seedlings now are placed 1 foot 
apart to hasten the effectiveness of a 
barrier and to reduce the likelihood of 
“holes.” Planting at such close spacing 
is rapid when a furrow is opened with a 
plow. The species is comparatively 
vigorous on depleted soil, but there is 
evidence that for satisfactory establish- 
ment care in culture will be required 
where it is used to divide fields or pro- 
tect waterways, especially on the eroded 
uplands of Missouri and southern Illi- 
nois. Good culture in establishment 
means proper preparation of the soil, 
possible application of manure where a 
barrier is to be established, and a back 
furrow to form a slight ridge and catch 
run-off where the planting is on a con- 
tour. Mulching the row thoroughly 
after planting to suppress weeds and 
conserve moisture will eliminate the 
need for cultivation and probably be 
more beneficial. Whatever mowing or 
tilling occurs in the adjacent fields will 
automatically reduce vegetative com- 
petition. 
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Multiple-row hedges are being tried, 
but the costs of establishment and 
maintenance are greater. Multiple rows 
combining rose with thorny and bushy 
trees such as Osage or Crataegus Crus- 
galli seem more useful to protect wildlife 
and woodland areas than to divide crop 
fields. 


GROWING Posts IN PLACE 


Many of the recent fence-row plant- 


is largely because it nearly always op. 
curs naturally where no tree will grow 
rapidly. 

Growing fence posts in place is not 
new idea. Years ago thrifty Germap- 
American farmers in southern Illinois 
transplanted young cedars from pas. 
tures and woodlots to their fencerows, 
When set at proper spacing to support 
wires, the trees provided permanent 
posts, formed windbreaks, enhanced the 


Table 1.—Post Propuction or Osace HepagE Rows 1n NorTHERN Missouri anp 


Apams County, ILLINOIS. 
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* Values used in computing net profit and interest on investment. 


Acreage assumes hedge 2 wide. 


Cost of maintenance discontinued by value as windbreak and fence. 
Investment in taxes deducted from gross value, in determining interest earned on investments. 


Interest rate, 5%. 
Cost of planting has been deducted from previous harvests. 
Omits labor for cutting posts. 


ings for wildlife in southern Illinois have 
included red cedar (Juniperus virgi- 
niana) to replace, ultimately, the exist- 
ing posts. Outside commercial orchards 
it is doubtful whether any species is 
better adapted for this purpose. It is one 
of the easiest woody plants to establish 
at almost any site and is unique in being 
able to resist grazing, yet it has no 
obnoxious habit of spreading. It will 
spread rapidly by seed, but control in 
well-managed fields or pastures is not 
difficult. Its reputation for slow growth 


areas for bird life, and added decorative 
values to the farms. 


Post PRODUCTION IN THE FENCE LINE 


The uprooting of an_ established 
thrifty hedgerow destroys a valuable 
farm crop. Several yield records of 
fenceposts from hedgerows in Missouri 
and southern Illinois support this state- 
ment. From 2,900 linear feet of a 30- 
year hedge in Shelby County, Illinois, 
about 240 corner posts (worth 35 cents 
each) and 2,060 line posts (at 25 cents 
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apiece) were obtained in the winter of 
1939-40. The gross return was $599.00 
from 2.2 acres, allowing a strip of land 
9 rods wide as occupied by the hedge. 
This was equivalent to an average an- 
nual return of over $9.00 per acre for the 
30 years since the hedge was set. In 
addition, several cords of firewood of 
good quality were obtained from the 
post cutting. Through all the years that 
these wood products were growing, the 
hedge had served as a fence. 

Data from several hedgepost harvests 
in northern Missouri showed a close 
correlation between the yield and the 


character of the subsoil. Large yields 
were obtained from soils such as Mar- 
shall with a porous, friable, well oxi- 
dized subsoil, whereas mediocre returns 
came from soils with tight subsoils such 
as the Mandeville. The data and yield 
computations are presented in Table 1. 
Similar returns were recorded in Adams 
County, Illinois. 

Succeeding crops of posts develop 
from vigorous sprout growth and ma- 
ture more rapidly than does the initial 
crop so that later returns are even better 
than those listed. 


EMPLOYMENT IN THE WILDLIFE FIELD' 


Leonard Wing 
State College, Pullman, Washington 


The general situation as to employ- 
ment in wildlife work in the federal 
bureaus of the United States is rather 
well known, but that in state and 
provincial work has not been reported 
upon. This report deals wholly with the 
latter field. To obtain authentic infor- 
mation, state and provincial game or 
conservation departments were asked 
to supply information on all employees 
(except clerical and stenographic) who 
deal directly with wildlife. To compare 
the potential supply with the number 
already employed, inquiries were sent 
to all schools teaching professional wild- 

1 Prepared for the Employment Commit- 
tee of the Wildlife Society and in progress be- 
fore the outbreak of war. Departments were 
asked about effects of the war on their work. 
The principal difficulties are in keeping or 
finding satisfactory employees, especially 
younger or untrained men, and curtailment of 
travel by the rubber shortage. 


life management and to those teaching 
basic material which would qualify 
especially interested and apt students 
for wildlife work. Reports were received 
from most of the departments and 
schools. The completeness and frank- 
ness of the replies varied, as might be 
expected; in general, the Canadian 
answers were more complete and more 
frank than those from the States. 

The reports have been used just as 
given because evaluation did not seem 
possible at present. At some future date 
when standards have been evolved for 
work in the wildlife field and when the 
Wildlife Society has ruled upon schools, 
it will be proper and probably necessary 
to look beyond the answers. 

After compilation, the material was 
resubmitted to all the departments and 
schools for such comments and cor- 
rections as they might choose to make. 
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Table 1.—NumBErs OF Fish AND GAME EMPLOYEES IN VARIOUS STATES AND Provinegs The di 
(Clerical and stenographic help excluded). qs Wa 
Game Fish ' 
Totals farms _hatcheries'« report 
~~ report, 
2 § - 
= = er ~ 
3 = - ¥ 2 7. o*« 4g 
s a Pa . 
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5s £ & e § £€ § € Be = & | 
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Alberta 47 5 (45) 0 0 2 5 0 0 0 t 
Arizona 30” 5 8 I oO oO 1 5 0 1 0 ments 
Arkansas 123 _ 6 113 0 +4 oo — — 3 perfor 
British Columbia 76 8 (70) _ — 6 8s — —- 0 ‘ 
California 329 42 8 152 10 12 130 30 29 ne 29 gory 
Colorado 145 13 10 48 4 3 41 10 38 44 14 The 
Connecticut 44 8 5 24 oo — 13 8 2 -- — kc 
Florida 130° O 1 bh 2 0 3 0 90 4 0 emp 
Hawaii 29 —_— 2 11 12 — z2— 2 — ll Calife 
Idaho 70 60 5 38 3 25 20 35 4 — 20 York 
Illinois 176 56 8 125 20 30 15 6 8 (20%) 6 or 
Indiana 170 41 7 88 38 17 20 24 12 5 4 with 
Iowa 62 31 3 40 1 1 13-30 3 2 6 934 it 
Kansas 54 13 12 20 9 9 ll 4 2 0 7 
Kentucky 65 10 5 50 3 6 6 4 1 — 2 sions. 
Maine 165 18 7 105 4 4 43 10 4(4*) 2 6 Th 
Manitoba 34 38 7 17 4 — 4 35 2 (34) 4 
Maryland 69 25 9 33 8 20 11 5 2 6 3 as ad 
Michigan 415 — 3:7 181 9 — 103 — 65 20 65 feren 
Minnesota 236 «6141 8 136 25 27 42 #110 £20 5(44) — e 
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Nevada 4 3 1 1s — 3 2 — — 0 class 
Newfoundland 53 77 2 50 1 2- —- —- — — 3 
New Brunswick 133 — 2 130 1- - —- =— — 0 parti 
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New Jersey 88 15 1 41 20 10 19 5 3 4 5 - 
New Mexico 292 — 2 9 —- — 12 —- — 6 = lines 
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North Dakota 26 4 2 56 3 — 1 4 5 — 5 prob 
Nova Scotia 87 — 3 4 —- —- —- —- — _— 0 ber | 
Oklahoma 65 30 3 36 3 20 16 = «10 6 1 6 
Oregon 157 56 «16 42> 25 31 56 25 = 16 2 35 who 
Pennsylvania 234 130 19 158 11 50 33 80 8 5 15 
Rhode Island 21 — 2 10 0 0 8s — 1 — 1 ~~ 
Saskatchewan 30 7 3 -_ 2s. + ss 2 -@ 1 5 8 
South Carolina 122 — 1 110 1 — 10 0 0 0 8 
South Dakota 42 4 6 30 oo — 6 4 0 0 0 b 
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The difficulties in gathering were great, 
as was also the attempt to bring 52 
reports (including the Canadian federal 
report) into a semblance of uniformity. 


NuMBER OF EMPLOYEES 


The number of employees (Table 1) 
is arranged according to the class into 
which each falls. Variations undoubt- 
edly occur between different depart- 
ments; some may classify an employee 
performing a certain task in one cate- 
gory and others may list him differently. 

The largest number of permanent 
employees was in Michigan with 415. 
California ranks second with 329, New 
York third with 268, Minnesota fourth 
with 236, and Pennsylvania fifth with 
234 in separate game and fish commis- 
sions. 

The number of employees classified 
as administrative varies because of dif- 
ferences in size of departments and be- 
cause not all in administration may be 
so classified in all departments. Thus, 
the chief of the warden force may be 
classified in administration by one de- 
partment and in enforcement by an- 
other, and the same holds true for other 
lines of activity. In general, however, 
the administrative column of Table 1 
probably gives a good idea of the num- 
ber of officials ‘‘in the office’’—that is, 
who are not to be classified otherwise. 
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The number of administrative officials 
varies with the size of the department. 
The minimum for good administration 
is probably two—a director and an as- 
sistant director, although some other 
official may act in the absence of the 
director. 

One item difficult to treat is the mat- 
ter of trained men. Some departments 
list many men trained in wildlife con- 
servation when other information indi- 
cates that such is not actually the case. 
This undoubtedly arises from differ- 
ences in opinion as to what constitutes 
training. In several instances there are 
discrepancies between the number listed 
as trained men and the number engaged 
in biological and research work. In some 
more men are listed in such work than 
listed as trained; presumably this indi- 
cates the employment of untrained men 
for routine work. 

The “average department” is com- 
posed of: 


109.7 permanent employees 
27.4 seasonal employees 
6.5 administrative (5.9%) 
63.3 enforcement (57.7%) 
6.5 permanent men on game farms (5.9%) 
10.1 seasonal helpers on game farms 
20.5 permanent men at fish hatcheries 
(18.7%) 
14.4 seasonal employees at fish hatcheries 
7.1 employees in biological and research 
work (6.5%) 





States and provinces omitted sent no reports. 


* Part time. 


>’ Omits employees paid from Pittman-Robertson funds. 


° Under state police system. 


4In addition, two report 115 employees in enforcement and administration combined. 

* Includes some in forestry and allied activities. 

‘ The Canadian Department of Fisheries maintains 5 hatcheries in New Brunswick, 7 in 
Nova Scotia, and 1 in Prince Edward Island; 5 rearing ponds in Nova Scotia and 1 in Prince 
Edward Island; each has superintendent, assistant, and additional part-time employees; 


all included in column total. 


® The Canadian National Parks Bureau employs 3 in administration, 4 in enforcement, 
3 permanent and 3 seasonal at fish hatcheries; all included in column total. 
» As reported by the department—presumably none in these classifications. 
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Table 2.—SuMMARY OF ANNUAL SALARY SCALES 


Student 
Wage Adminis- 
Average tration 
(Monthly) 

Alabama $75-100 $1500-3600 
Alberta _— 1800-2200 
Arizona 90 2160-3600 
Arkansas —_— 2000-4000 
British Columbia —_— 2400-3500 
California 100-140 3840-5000 
Colorado 100 1800-3000 
Connecticut 0-150 2400-5500 
Florida _ 3600 
Hawaii _ _ 
Idaho —_ 2000-4000 
Illinois -- 3000-6000 
Iowa a 2400-2900 
Kansas 75 960-1800 
Kentucky _ 1800-3600 
Maine 122 1800-4000 
Manitoba — 1800-3600 
Maryland —_ 2700-4800 
Michigan 100 1800-7500 
Minnesota 100 2000-4000 
Mississippi _— _ 
Missouri 180 2400-6000 
Montana 100-120 2700 
Nebraska —_ 1800-3600 
Newfoundland — 1800-2200 
New Hampshire 75 2400-4000 
New Jersey 100-120 _— 
New Mexico 2100-4000 
New York 100 3200-8200 
North Carolina 60 _ 
North Dakota —_ 2000-2400 
Nova Scotia — = 
Oregon 100 —_ 
Pennsylvania = 3000-10000 
Rhode Island 125 3600 
South Carolina —_— = 
Tennessee 125 — 
Texas 60- 90 —_ 
Utah 90 2100-4000 
Vermont 65 — 
Virginia 150 ~- 
Washington 100 —_— 
Wyoming 125 3300-4000 

Mean $102 $3206 

Average range 75-125 2000-4000 


Per- 
cent 
Enforce- 
of 
Aver- ment* 
age 
82.6 $1200 
62.4 1000-1800 
89.8 1800 
93.6 900-1500 
95.2 1560-2000 
137.8 2040-2520 
74.8 1500 
126.8 1440-2340 
112.8 900 
2013-2506 
93.6 1500-1600 
140.8 1800 
82.6 1320-1500 
43.0 1440-1560 
84.2 1200- 
90.6 1248-1664 
84.2 1200-2100 
117.0 1200-1500 
145.0 1380-1920 
93.6 1560-1920 
900-1200 
131.0 1200-2700 
84.2 1800 
84.2 1200-1800 
62.4 900-1500 
84.2 1460-1500 
92.0 1200-1920 
177.8 1200-3250 
68.6 900-2000 
202.7 1200-3300 
112.3 1200-1800 
1200 
92.0 840-1260 
113.8 1500-2400 
$1579 
1200-1800 


States and provinces omitted sent no reports. 

* Canadian Federal Administration, $1620—4020. 

> Canadian Federal Enforcement. $2880. 

© Living quarters generally furnished. 
Canadian Federal], $1380—1800 plus quarters and heat. 
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5.9 otherwise employed (5.4%) 
10.6 trained men (9.7%) 


SALARY SCALE 


Some departments are shy in reveal- 
ing data on the salary scale for em- 
ployees (even though such data are 
matters of public record), implying per- 
haps that their salaries are low. The 
scale is variable, generally lower in 
comparable parts of the United States 
than in Canada (Table 2), and tends 
to be higher in the North than the 
South. There are few data for com- 
paring the East and West. 

Enforcement work is the lowest paid 
of all the divisions of permanent em- 
ployees. The scales for game farm and 
fish hatcheries, biological and research 
work, and administration follow in 
ascending order. 

The salary scales tend to be low in re- 
lation to the responsibilities and tasks 
required and also as to the training pre- 
sumed to be necessary. As a result of 
this study and of discussion with other 
persons in the field, I would suggest the 
following annual salary ranges for the 
various positions: 


Administration $3,00C—6,000 
Biologists 2,000—4,800 
Law Enforcement 1,600—2,600 
Game Farms and Fish 

Hatcheries 1,500—2,400 
Students (Seasonal; monthly) 90—- 125 


Answers to specific questions are as- 
sembled here to give a clearer picture 
of the operations of various depart- 
ments. 


1. “Does the department have a policy 
relative to employment of graduates 
of wildlife schools for enforcement 
work?” [Salaries for enforcement 
work are generally too low to attract 


trained men. Departments that use 
trained men for enforcement work 
usually do so as a matter of “break- 
ing in,” rather than as permanent 
assignments. | 


Yes: N. Mex., Ore., Tex., Vt., Wash. 
No: All others. 


2. “‘What is the policy of the depart- 
ment regarding research and the em- 
ployment of trained personnel for 
this work?” 


A. All research conducted by another or- 
ganization: Alberta, Brit. Col., Conn., IIl., 
Iowa, Newfoundland, Utah. 

B. No research: Fla., Hawaii, Nev., New 
Brunswick, N. Mex., Okla., S. C., S. D. 

C. Research by trained men: Ala., Ark.,? 
Ariz.,2, Colo., Kans., Maine, Md., Mich., 
Minn., Mo.,? N. H., N. Y., N. D., Ore., Pa., 
Tex., Vt., Va., Wash. 

D. No answer or answer not clear: Calif., 
Ind., Idaho, Manitoba, Mich., Nova Scotia, 
R. I., Sask., Wis. 

E. Research program now starting: Ky., 
Miss., Nebr., Tenn., N. J. 


3. “Is it possible for the department to 
employ technically trained men not 
residents of the state or province?” 


A. Yes: Ark., Ariz., Fla., Ind., Iowas 
Kans., Maine, Mich., Nebr., N. H., N. D., 
Okla., Ore., Pa., R. I., S. D., Tenn., Tex. 
Vt., Va., Wash., Wyo. 

B. Yes, if residents not available: Calif., 
Colo., Conn., Ill., Mich., Minn., Mo., Mont., 
N. Mex., N. Y., N. C., Wis. 

C. No: Ala., Alberta, Brit. Col., Hawaii, 
Idaho, Ky., Manitoba, Miss., N. J., Sask., 
8. C., Utah. 

D. No Answer: Md., Nev., Nova Scotia. 


4, “Are students used for seasonal 
work?” (G—game work; F—fish 
work), 


2 Only if residents of the state. 
3 Research also conducted by another 
organization. 
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A. Yes: Ala. (G), Ariz. (F), Calif. (FG), 
Colo. (FG), Conn. (FG), Ind. (F), Iowa 
(FG), Kans. (G), Maine (FG), Mich. (FG), 
Minn. (FG), Mo. (FG), Mont. (FG), N. H. 
(FG), N. J. (G), N. Y. (FG), N. C. (G), Ore., 
R. I. (FG), Sask. (G), Tenn. (FG), Tex. 
(G), Utah (FG), Vt. (FG), Va., Wash. (G), 
Wyo. (F). 

B. No: Alberta, Ark., Brit. Col., Fla., 
Hawaii, Idaho, Ill., Ky., Manitoba, Md., 
Nebr., Nev., New Brunwick, Newfoundland, 
N. Mex., N. D., Okla., Pa., 8. C., S. D., Wis., 
W. Va. 

C. No answer: Nova Scotia. 


5. ‘What time of year are students 
used?” 


A: May-June to Sept. or Oct.: Kans., 
Maine, N. J., Vt., Wash., Wyo. 

B. Summer: Ala., Ariz., Calif., Colo., 
Conn., Iowa., Minn., Mo., Mont., N. H. 
N. Y., Ore., Tenn., Tex., Utah, Va. 

C. Spring: Ariz., Ore., Wash. 

D. Throughout the year: N. Y., N. C., Va. 

E. Hunting season: Utah, Va. 


6. “Is there desire for a list of students 
available for seasonal work?’ 


A. Yes: 11. B. No: 15. Departments an- 
swering, 26. 


7. “Is a retirement system  estab- 
lished?” 


A. Yes: Alberta, Brit. Col., Calif., Colo., 
Conn., Hawaii, Maine, Manitoba, Md., 
Minn., New Brunswick, Newfoundland, 
N. J., N. Y., Pa., R. I., Sask., S. C., Tenn., 
Wis. 

B. No: Ala., Ariz., Ark., Fla., Ga., Idaho, 
Ill., Iowa, Kans., Ky., Mich., Miss., Mo., 
Mont., Nebr., Nev., N. H., N. Mex., N. C., 
N. D., Okla., Ore., S. D., Tex., Utah, Vt., 
Va., Wash., W. Va., Wyo. 

C. No answer: Ind. 


8. “Are graduates of wildlife schools 
being added to the departmental 
staff now?” 


A. Yes: Ariz.,* Fla., Idaho, Ky., Maine, 


‘ Pittman-Robertson work only. 


Mich., Minn., Mo., Nebr., N. J., N. y. 
N. D., Okla., Ore., Tex., Utah, Va., Wash, 
Wyo. 

B. No: Ala., Alberta, Ark., Brit. Col, 
Colo., Conn., Hawaii, Iowa, Kans., Mani. 
toba, Mont., Nev., New Brunswick, N. H. 
Pa., R. I., Sask., S. C., S. D., Wis., W. Va, 

C. No answer, or answer not clear: Calif., 
Ill., Ind., Md., Miss., N. Mex., N. C., Tenn, 
Vt. 


9. “Estimate number of technically 
trained men that could be used each 
year?” 


A. Replying: Ala., 0; Alberta, 0; Ark., 0; 
Colo., 20; Conn., 0; Hawaii, several; Kans, 
0; Maine, 8; Manitoba, 0; Md., 3; Minn., 0; 
Mont., 6; N. Mex., 1-2; N. Y., 0-10; N. D., 
1-2; Okla., 6; Tenn., 10-20; Tex., 0; Utah, 
2-3; Vt., 1; Va., 0; Wis., 0; Wyo., 10; Total, 
68-107. 

B. No answer, or no figures: Ariz., Brit. Col., 
Calif., Fla., Idaho, Ill., Ind., Iowa, Ky., 
Mich., Miss., Mo., Nebr., Nev., Newfound- 
land, New Brunswick, N. J., N. C., Ore., Pa., 
R. I., Sask., S. C., S. D., Wash., W. Va. 


To the question, ‘What type of 
training do you prefer for graduates of 
wildlife courses?”’ the answers were so 
varied that no general conclusions can 
be drawn. Various answers submitted 
by departments were as follow : 


A. “Biologic education and wildlife man- 
agement experience and good ‘horse sense.’” 

B. ‘‘Men should be able to conduct cen- 
suses of various forms of wildlife, prepare 
cover-type maps, and do public relations 
work.” 

C. “Biologists and game technicians.” 

D. ‘Fisheries biologists.’ 

E. ‘Foundation in biology and chemistry 
—experience in field surveys and game farm 
production methods. Practical experience in 
human relations so that they can write and 
speak so as to produce good-will.”’ 

F. “A well-rounded education, some re- 
search experience, some farming experience 
if possible, and plenty of good common sense 
in order to be able to make practical recom- 
mendations.” 
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G. “Field training.” 

H. “B.S. in wildlife management, includ- 
ing courses in forestry or forest zoology, game 
management, vertebrate zoology, general bi- 
ology, systematic botany, ornithology, mam- 
malogy or plant ecology.” 

I. “Training depends on the task at hand. 
Men show aptitude for certain phases of con- 
servation work. In any event, biology is the 
basic science.” 

J. “A good background and practical ex- 
perience, familiarity with local range condi- 
tions, supplemented by college education 
with training in forestry, range management, 
animal husbandry and wildlife management 
is considered proper qualification for our Dis- 
trict Wardens. Man with proper background 
and well experienced in fish hatchery work is 
essential for hatchery foreman.” 

K. “Our problems are: Conservation of 
seed stock; protection by warden patrols; 
education of hunters and sportsmen.” 

L. “Practical game and fish management 
with some legal training.” 

M. “General wildlife training.” 

N. “A general foundation in biological 
science with a major or minor in game man- 
agement. For game work, training in forestry 
is desirable also; and for fisheries work, train- 
ing in limnology and aquatic ecology is also 
desirable.”’ 

O. “Biologists or scientists.” 

P. “Graduates in zoology, university 
standing.” 

Q. “Wildlife management and fish cul- 
ture.” 

R. “Fish and wildlife propagation.” 

S. “Students that have received major 
training in biology and who understand the 
fundamentals of game management and soil 
erosion control.” 

T. “A balanced training which will enable 
the student not only to conduct surveys, etc., 
but also to assist in the many routine tasks 
which we often require of even our research 
men—training in surveying and engineering 
are vital even to the researcher.” 

U. “Good preparation in basic sciences, 
languages, literature; field and laboratory ex- 
perience with wildlife techniques; interest in 
conservation problems; knowledge of the 
laws which govern activities of conservation 
agencies,”’ 
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V. “General science and game and fish 
management.” 

W. “Game management.”’ 

X. “A degree and actual field work of two 
to four years.” 

Y. “Men whose training and interest are 
primarily in field work and who are able suc- 
cessfully to meet people.”’ 

Z. ‘‘All around knowledge in wildlife.” 

AA. “Big game management and ichthy- 
ology.” 

AB. “Good general knowledge of biologi- 
cal principles, including botany, zoology, 
ecology, forestry, geology. Specialization af- 
ter graduation is desirable for most technical 
positions.”’ 


OvutTPpuT BY SCHOOLS 


No attempt was made to classify 
schools other than those giving ‘‘pro- 
fessional” wildlife work and those giv- 
ing “basic”? work applicable to special 
students. The 18 schools giving “pro- 
fessional training” in wildlife work were 
asked to report the number of students 
graduated in 1941. They report a total 
of 144 degrees: bachelor, 97; master, 
39; and doctor, 8; one student received 
both the bachelor’s and master’s de- 
gree (Table 3). 

The schools were asked the number 
of graduates receiving employment 
upon graduation. Of those receiving the: 
bachelor’s degree 17 were employed 
immediately in wildlife management 
or went on for further training; of those 
receiving master’s degrees, 28 were im- 
mediately employed as were all receiv- 
ing the doctorate. Students otherwise 
employed (total 59) included many 
entering military service and presum- 
ably not on leave from permanent jobs. 
From these figures, it would appear that 
a man who receives the bachelor’s de- 
gree has a 48 per cent chance of getting 
a job immediately; with a master’s 
degree the chance is 72 per cent and for 
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Table 3.—DrGrees GRANTED BY Scuoots Giving WILDLIFE TRAINING, 
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Alabama Polytechnic Institute ® 3 3 
University of Connecticut 6 5 1 1 1 
Iowa State College 3; 1 3| 3 3| 3 
University of Maine 10 3 5 2 2 2 
University of Michigan 8 1 5| 2 55} 2] 3] 1] 1 
University of Minnesota 7| 2) 5 1 1 
University of Missouri 4| 3 1 
New York State College of Forestry 5 2 3 2 1 1 
North Carolina State College 3 1 2 3 2 1 
Ohio State University 8 1 4 3 2 2 
Oregon State College 1 | 12 7 2 2 2 FE 7 
Pennsylvania State College a 3 3 
Texas Agricultural & Mechanical College 7; 3] 4 1 1 
University of Toronto 1 1 2| 2 
Utah State Agricultural College 7} 3] 4 1 1 
Virginia Polytechnic Institute 4 3 1 
Washington State College 7| 3| 4 4; 4 
University of Wisconsin ® 2; 2 1} 1 
Totals 97 | 34 | 48 | 13 | 39 | 28/11] 8] 8 











* Not granted. 


> One duplication with Bachelor’s degree. 


¢ Including armed forces. 


a doctor’s degree 100 per cent. The 
value of the additional training received 
from an advanced degree seems obvious. 
A factor which complicates the matter, 
however, is that some students may be 


on leave from permanent jobs to study 
for an advanced degree, and the success 
measure, therefore, may not be too in- 
dicative for advanced degrees. 

Many colleges give basic biology 


Table 4.—EMPLOYMENT OF STUDENTS FROM ScHoo.ts Givina Basic Work QUALIFYING 


FOR WILDLIFE WorK. 


Bachelor’s degree Master’s degree Doctorate 
Name of school Wildlife Graduate Wildlife Graduate Wildlife 
work studies work studies work 
University of Arizona 1 
Colorado State College 1 1 
University of Idaho 1 
University of Illinois 1 1 
Massachusetts State College 1 
Michigan State College 2 2 1 1 
Montana State University 4 
University of New Hampshire 1 
North Dakota Agricultural College 1 
University of Utah 1 1 
University of Wyoming 1 
Totals 11 6 2 1 2 
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ghich, if accompanied by adequate 
personal inclination and study, makes 
it possible—in the present state of de- 
yelopment of wildlife work—for an 
exceptional student to qualify for wild- 
life work. Some agencies, of course, may 
employ graduates from biology courses 
under the impression that their training 
is for wildlife work. Reports were re- 
ceived from 21 institutions; 11 of them 
report students getting wildlife jobs. 

Eleven students receiving the bache- 
lor’s degree in biology obtained jobs in 
wildlife management, and five went on 
for wildlife training elsewhere. Three 
master’s degrees were granted, two to 
students who immediately received em- 
ployment and one to a student who 
went on for higher training. In addition, 
two doctor’s degrees were granted to 
students who were immediately em- 
ployed in wildlife work (Table 4). 

On the basis of reports from colleges, 
105 students who received degrees were 
immediately employed in wildlife work 
or went on for further training (Table 
5). 

TRAINED MEN NEEDED BY 
DEPARTMENTS 


Seven departments did not supply 
the requested information on the num- 
ber of employees. Allowing the average 
of the others for each of these and add- 
ding the result (768) to the reported 
total of 5,594, a grand total of 6,362 
permanent employees in the various 
agencies is indicated. The yearly turn- 
over is a matter of conjecture but 15 
per cent seems a reasonable expectation. 
On this basis, nearly a thousand posi- 
tions of all grades must be refilled each 
year. In addition, there are probably 
a number of new positions added each 
year as departments expand. 
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The figures of the departments indi- 
cate that but 9.7 per cent of the em- 
ployees are trained for their jobs, and 
there is no reason to believe that this is 
understated. Probably a better figure 
would be less than half of this percent- 
age. I hesitate to suggest a probable 
future proportion of trained men in the 
departments, yet feel that we can 
achieve something by examining the 
possibilities. It seems logical that all 


Table 5.—StupENts WuHo RECEIVED Dr- 
GREES AND CONTINUED IN WILDLIFE WoRK. 


Continued 
Employed for higher 
Degree immediately training 
Bachelor’s 45 19 
Master’s 30 1 
Doctor’s 10 
Totals 85 20 


employees listed (Table 1) in “‘adminis- 
tration,” and in “biological and re- 
search work,” should be trained. Prob- 
ably one-half those listed as permanent 
employees of game farms and hatcheries, 
three-fourths of those “‘otherwise”’ em- 
ployed and one-fourth of those in en- 
forcement should also be college trained. 
This gives a total of 2,844 employees 
(44.7%) as departments are now organ- 
ized. We must not forget, however, that 
departments are rapidly shifting to a 
biological basis of operation. It seems 
certain that the biological and research 
work is bound to increase. Taking every- 
thing into consideration, it appears that 
a future expectation of 60 per cent col- 
lege trained wildlife men is a reasonable 
expectation. 

If we compare the number of men 
turned out by wildlife schools and em- 
ployed by departments with the num- 
ber which would be required on the 
basis of 44.7% trained men (2,844) it 
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makes the turnout far from sufficient to 
supply this number. It will be even less 
if the 60 per cent basis is to be attained. 

On the other hand, if we look at the 
number employed (85) and the number 
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turned out (158) we cannot but fed 
that departments are slow in taking 
advantage of the opportunity to obtain 
trained men for ultimate replacement 
of those lacking training for their jobs, 


SOME WILDLIFE DISEASES IN THE EASTERN 
UNITED STATES! 


J. F. Bell and W. S. Chalgren 


College of Medicine, Wayne University, Alexander Blain Hospital, Detroit, Michigan, 
and School of Animal Pathology, University of Pennsylvania, Philadelphia 


The data summarized here were col- 
lected in a preliminary survey of arthro- 
pod borne diseases in wild animals of 
the eastern United States by the School 
of Animal Pathology of the University 
of Pennsylvania from July 1939 to 
June 1940. Identification of the infec- 
tious agents in ticks was largely through 
cooperation of the Rocky Mountain 
Spotted Fever Laboratory of The Na- 
tional Institute of Health under Dr. 
R. R. Parker and will be reported else- 
where. 


Pyocenic DIseEAsE oF CorTTroNTAILs 
APPARENTLY INDUCED By TICKS 


A few cottontail rabbits. contained 
large abscesses, mostly filled with thick 
white pus, from which pure cultures of 
staphylococci were consistently iso- 


1 Drs. A. N. Richards, Herbert C. Clark, 
G. A. Dick and E. L. Stubbs, of the Uni- 
versity of Pennsylvania, and Dr. R. G. 
Green, at the University of Minnesota, gave 
kindly assistance in the project. 

Dr. James E. Perkins, New York State 
Board of Health, Dr. W. B. Bell, U. S. Fish 
and Wildlife Service, Dr. C. O. Handley, 
U. 8. Fish and Wildlife Service and Mr. 
Richard Gerstell, Pennsylvania Game Com- 
mission, all cooperated in providing material. 


lated. Upon injection into guinea pigs 
and rabbits, both the pus and staphylo- 
coccus suspensions induced abscesses, 
the lesions being similar to those in 
cottontails; some attained large size and 
were well encapsulated. The abscesses 
in guinea pigs did not regress, but no 
metastases were observed. Some in- 
fected animals retained for 30 days were 
still infected when discarded. If the 
abscesses were traumatized, as must 
occur occasionally in the wild, or if the 
experimental animals had been kept for 
longer periods, metastases possibly 
would have developed. At first it was 
assumed that this disease resulted from 
invasion through accidental laceration 
of the skin. A subsequent series of ob- 
servations on animals with abscesses 
strongly suggested that ticks (especially 
Ixodes dentatus) had an essential role, 
probably by furnishing portals of entry 
for staphylococci normally on the skin 
(Pl. 14). 

Dr. E. L. Cheatum (2), of the New 
York Conservation Department, has 
noted frequent occurrence of this disease 
and has called it “lymphadenitis” of 
cottontails. MacLulich (6) records pyo- 
genic infections of the varying hare, 
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and MacFarlane (5) believed the dis- 
ease responsible for periodic decimation 
of snowshoe hares involved the forma- 
tion of lumps on the head and neéck. So 
far as we know, our observations are the 
frst intimation that ticks may be re- 
sponsible for the disease—if the several 
reports may be considered to describe 
one disease—but our data are not 
conclusive. In Scotland a disease of 
lambs called ‘‘tick pyemia” is caused 
by Ixodes ticks. We do not know the 
significance of this “lymphadenitis” in 
the maintenance of populations of east- 
ern cottontails; our sampling was too 
meager and collected over too short a 
time to permit valid deductions. The 
results of Cheatum’s studies would in- 
dicate a considerable incidence of infec- 
tion in some areas. 


MassIVE SUBCUTANEOUS INFESTATION 
or A CoTTONTAIL BY IxoDES 
DENTATUS 


A cottontail collected in Wildwood 
Park near Harrisburg, Pennsylvania, 
on August 21, 1941, had six ticks at- 
tached; these represented larvae and 
nymphs of the rabbit tick (Haemaphy- 
salis leporis-palustris) and nymphs of 
Ixodes dentatus. One engorged tick near 
the base of the neck was attached to the 
left of the median line, and there was an 
indurated area about 5 mm. in diameter. 
When the tick was removed forcibly, 
the adjacent skin was compressed, 
causing the exudation of a small amount 
of sero-sanguineous fluid out of a hole 
about 1 cm. from the site of the attach- 
ment. The indurated part and some 
surrounding skin were removed, and 
underneath was found an area of ne- 


crosis of the fascia of about 5 sq. cm. 


In this area were nine dark, oval bodies 
of rather firm consistency, about 2 mm. 
long by 1 mm. in diameter. In the ne- 
crotic tissue they were sharply delimited 
and easily enucleated. The entire skin 
of the rabbit was then removed and 
many similar globules were revealed in 
other areas. Almost all were torn away 
with the skin, as the connective tissue 
surrounding them was continuous with 
the derma (PI. 14, no. 8). The largest 
number were in the cervical region. 
None was seen on the head or extremi- 
ties. In some places they were loosely 
aggregated in groups, and elsewhere 
were single. Necrosis accompanied the 
infestation only at the site first men- 
tioned, to the left of the median line at 
the base of the neck. An accurate count 
of the number of bodies could not be 
made, as it was somewhat doubtful that 
all were of the same nature; however, 
more than 50 nodules could be identi- 
fied as of like character. Microscopic 
examination revealed that the nodules 
were ticks enveloped in connective tis- 
sue. Of 17 nodules examined, 3 con- 
tained adult females, 11 contained 
nymphs, and 3 held larvae, all of Ixodes 
dentatus. The appearance of the ticks 
in situ was variable. Some were com- 
pletely covered by a mass of fibrous 
connective tissue and microscopically 
appeared as faint, dark spots in the 
centers of the translucent nodules; 
others were covered merely by a thin 
sheet of tissue and could be distin- 
guished as ticks with the naked eye. 
After dissolving the tissue capsule, the 
ticks proved to be in varying states of 
preservation. Some were perfectly pre- 
served, but in others only the scutum 
and cocci remained, the capitulum and 
legs having been separated from the 
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body and enfolded with connective 
tissue. 

The penetration of Ixodes beneath 
the skin has been discussed by Nuttall 
(8), who lists records of ticks under the 
skin of man and the horse, cow, dog, 
and fox. He holds that the means of 
penetration is not by mechanical ac- 
tivity of the tick, but by inflammatory 
swelling of the host’s skin around the 
hypostome. Trager (10) has described 
the sensitization of rabbits to ticks 
which is manifested by the local re- 
action of tissue at the site of attach- 
ment. In our material, the thinness of 
skin on cottontails may have permitted 
swelling sufficient to engulf the ticks. 


MALIGNANT LYMPHOBLASTOMA IN A 
CoTTONTAIL 


A cottontail rabbit, sent by the 
Pennsylvania Game Commission from 
Cooke Township, Cumberland County, 
Pennsylvania, in January, 1940, pres- 
ented the following gross findings at 
necropsy: 


One mediastinal node tremendously en- 
larged; the “tumor” about the size of a 
walnut, firm, fleshy, and white with a 
pinkish tinge. 

Thorax: filled with bloody fluid. 

Kidney: cloudy swelling; hemorrhages in 
cortex. 

Liver: areas of necrosis; scars beneath cap- 
sule. 

Right axillary lymph node: enlarged two to 
three times. 

One mesenteric lymph node: larger than a 
walnut, and of the same character as the 
thoracic tumor. 

Cervical lymph nodes: all very hyper- 
plastic. 


The fleshy consistency of the nodes 
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sections revealed that the neoplasms worm 
lymphosarcomas. Attempted trangmj 
sion of the tumor by the injection gf 
saline triturates into other cottontaf: 
rabbits was unsuccessful. " 


Favus IN A Crow 


A crow collected in Ountlelaynes: 
Township, Berks County, Pennsylvania, | 
was submitted because of abnormalities 
of the skin. The top of the head wag 
almost completely denuded of feathers 
and the skin was greatly thickened, 
scaly, and dry down the back and sideg’ 
of the neck to about 20 mm. anterior 
to the clavicle. The beak was about 167 
mm. longer than normal, and deformed; 7 
the upper and lower mandibles did 
not meet squarely but were askew. The 
skin lesions resembled those of favus ag 
seen occasionally in domestic birds,” 
sometimes in epizootic proportion. Mi- 
croscopic sections of the affected skin,” 
revealed extensive proliferation of a 
mold mycelium, confirming the diag-7 
nosis. Attempts to cultivate the patho” 
gen were unsuccessful. 


FILARIASIS IN A SKUNK 


A skunk picked up dead in Wildwood” 
Park, Harrisburg, Pennsylvania, during ] 
March 1940, had bulbous enlargements” 
of the frontal sinuses containing nema- 
todes (Skrajbingylus chitwoodorum Hill), 
Other lesions found at necropsy suggest, © 
however, that disease not caused by the’ 
worms was responsible for death. There? 
was incrustation around the lips and q 
nose, and inflammation of the mucosa 
of the lips. The spleen was enlarged J 
about three times normal, the liver was 5 
pale, and evidence of diarrhea was seen. 


The animal was in a good state of 
nutrition. 


suggested neoplastic rather than inflam- 
matory change. Microscopic study of 
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1. Ticks (mostly Ixodes dentatus, some Haemaphysalis leporis palustris) on neck of cottontail 
rabbit. Indurated crateriform ulcers are sites of previous attachments of other /zodes. 2. 
Visceral surface of skin, showing penetration of ulcers and several walled-off abscesses. 3. Cer- 
vical cutaneous muscles with extensions of lesions shown in no. 2. 4, 5. Abscesses developing 
beneath skin at sites of tick bites, and several old ulcers in the skin. 6. Abscesses in cervical 
skin and others considered to be metastatic. 7. Eruption of abscesses and resultant crusts on 
skin at orifices of fistulas from the abcesses. 8. Visceral surface of skin with nodules containing 
encapsulated ticks (Ixodes dentatus). 
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CoTTONTAILS IMPORTED FROM 
MIssouRI 


From a stock of cottontails (Sylvilagus 
f. alacer and S. f. mearnsi) imported 
from several counties in Missouri to re- 
stock depleted areas in Pennsylvania, 
a sample of 96 was shipped to us in 
January 1940, by the Pennsylvania 
Game Commission. They were exam- 
ined for tularemia and other diseases. 
Blood was drawn and serum was sepa- 
rated from the clots. The sera were used 
for agglutination tests and the clots 
were emulsified in saline and injected 
into guinea pigs. This combination of 
procedures is adapted to the detection 
of either acute or chronic tularemia. 
If the former type occurs bacteremia 
should be present and infect animals 
into which the clots have been injected. 
If the chronic form is present the ag- 
glutinin titre is indicative. However, 
acute tularemia may not be detected by 
the injection of blood if the infection 
is in a very early stage and bacteremia 
has not yet developed. This possibility 
may be circumvented by keeping the 
animals in captivity without oppor- 
tunity for exchange of infection, for 
several days before blood is drawn. 

All tests for tularemia were negative 
as expected, because the cottontail rab- 
bit is very susceptible to tularemia. We 
have never seen evidence of either 
chronic tularemia or recovery from in- 
fection in this species in nature, al- 
though fatal tularemia has been en- 
countered frequently. Showshoe hares, 
on the other hand, frequently recover 
from the disease (1). 

Since chronic tularemia occurs rarely 
if at all in cottontails, it is quite unlikely 
that animals of this species will intro- 
duce tularemia into an area stocked 


with them in winter, because the princi- 
pal vectors (ticks) are not present in 
any numbers at that season, and if 
several days are consumed in handling 
the animals, those few which may be 
infected will die and be discarded. 
Although tularemia could not be 
demonstrated in these animals, lesions 
in the liver very suggestive of tularemia 
were found in 14 (21.5%) of those ex- 
amined. These foci of necrosis were 
small (1 mm. in diameter) ; microscopi- 
cally they were simply old scars without 
evidence of peripheral inflammation. 
Similar lesions were seen in the kidneys 
of two rabbits. No conclusions were 
drawn as to the nature of the nosopoietic 
agents, because our study was handi- 
capped by lack of experimental animals 
known to be free of the afflictions. 


INCIDENCE AND PATHOGENICITY OF 
TAENIA PISIFORMIS AND SARCO- 
cystTis Cysts IN CoTToNTAILs 


Cysts of Sarcocystis were found in 8 
of 45 cottontails from New York State, 
in 1 of 67 rabbits from Virginia, and in 
9 of 65 rabbits from Missouri. Cysts of 
Taenia pisiformis occurred in 84 per 
cent of the New York specimens, in 
66 per cent of those from Virginia, and 
in 65 per cent of the Missouri rabbits. 

The significance of these parasites is 
questionable. The muscles of a few 
rabbits were heavily infected by Sarco- 
cystis, but in no case could we be sure 
that the infection had been inimical to 
the health of the animals. Cottontails 
apparently tolerate moderate infesta- 
tions with Taenia pisiformis very well 
in spite of damage to the liver from mi- 
gration of the larvae through that organ. 
Occasionally, extremely heavy infesta- 
tions would be found and in at least one 
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instance it appeared that damage to the 
liver by tapeworm larvae had caused 
the death of an immature rabbit. Re- 
action of the host to the parasites was 
frequently seen when it took the form 
of necrosis and calcification of the cysts. 
This occurrence would seem to be an 
extreme example of the “‘late’”’ immu- 
nity described by D. H. Campbell (7). 
One of us (F. B.) has seen amyloidosis 
in captive snowshoe hares, undoubtedly 
as the result of Taenia pisiformis infes- 
tation (4). We have been unable to 
reach any conclusion as to the incidence 
of mortality resulting from larval taenia 
infestation. Certainly the majority of 
animals collected showed little evidence 
of having suffered debility from the dis- 
ease, but, as in other instances of disease 
among wild animals, it is the active, 
apparently normal animal which draws 
attention to itself, and is shot, while the 
debilitated, and fatally infected host 
dies in some obscure place and quickly 
decomposes or is devoured by scaven- 
gers. This statement may be trite and 
obvious, but its substance is frequently 
forgotten because there is a great ten- 
dency to minimize the importance of 
deaths from “natural” causes. 

Acquired immunity is probably a 
very important factor limiting infesta- 
tions by larval cestodes. Many rabbits 
which appear, upon cursory examina- 
tion, to be free of parasites, have one or 
two cysts, frequently deep within the 
pelvic circle, dorsal to the colon. The 
presence of these few probably insures 
the freedom of the hosts from further 
infestation (3). 


EcTOPARASITES 
TICKS 


The most numerous and the most im- 


portant of the ectoparasites collected 
from the wild animal specimens were 
ticks. In all, 8,465 were collected from 
170 of 344 rabbits received, an average 
of not quite 25 per rabbit (‘Table 1), 4 
steady decline in the average number of 
ticks and in the percentage of rabbits 
carrying ticks occurred during autumn, 
except in October. In the winter—Jap. 
uary to March—the number of ticks 
was negligible. The two tick-infesteq 
rabbits collected in January and Feb- 
ruary were from West Virginia and Ala- 
bama, respectively. The October fig. 
ures, based on only three specimens, are 
not strictly comparable. 

The first spring collection (April 1, 
1940) was from Virginia rabbits and the 
second (April 3), from Pennsylvania 
rabbits. The collection from Virginia 
may not represent the earliest spring 
emergence of ticks in that region, as no 
animals from that state were received 
during March. Ticks did not appear on 
rabbits from up-state New York until 
May 9, although regular collections had 
been made in that area for more than a 
month previous. In May, 89 per cent of 
all rabbits examined were infested with 
ticks. 

Two species of ticks were collected 
from the cottontail rabbits: Haema- 
physalis leporis-palustris and Ixodes 
dentatus. The former has a widespread 
range over the United States, but the 
latter is apparently limited to states 
east of the Appalachian Mountains. Al- 
though both were collected in numbers, 
no quantitative data as to their relative 
abundance can be presented here, as all 
were sent immediately to the Rocky 
Mountain Spotted Fever Laboratory 
for testing. 

Since Rocky Mountain 
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fever is present in Pennsylvania and is 
transmitted by the dog tick (Derma- 
centor variabilis), it was deemed advis- 
able to determine the distribution of 
this tick, particularly to the north and 
west of the southeastern counties 
known to be infested. A survey was 
made from June 10 to 14, during the 


specimens of 7 species from miscella- 
neous animals. Many of the fleas were 
tested for the presence of pathogenic 
microorganisms, but results were con- 
sistently negative, even from fleas ob- 
tained from cottontails carrying in- 
fected ticks. 

Fleas from Rabbits. The dominant 


Table 1.—Ticxs rrom CorrontTaiL RaBBITs. 


Rabbits 
Month Rabbits with ticks 

August 11 9 
September 0 0 
October 3 3 
November 51 25 
December 12 3 
January 41 1 
February 21 1 
March 49 0 
April 73 57 
May 73 65 
June 10 6 

Totals 344 170 


height of the tick season, in the follow- 
ing counties: Pike, Sullivan, Clinton, 
Center and Berks. Ticks were found 
only in Berks County; however, some 
few evidently are scattered throughout 
the entire northeast and northcentral 
areas, as their presence was occasion- 
ally reported by local residents. Berks 
County apparently marked the north- 
ern range of heavy tick infestation and 
only in the southeastern counties were 
the ticks numerous enough to be of 
importance. The southcentral, south- 
western, and western counties were not 
included in this survey. 

Aside from ticks, the principal ecto- 
parasites recovered from the wild ani- 
mal specimens were fleas, mites, and 
lice. 


FLEAS 


A total of 3,109 fleas of eleven species 
were taken from cottontails and 76 





Percentage Aver. number 
with ticks Total ticks per rabbit 

82.0 500 45.5 
100.0 424 141.3 
49.0 1,407 27.6 
25 .0 9 0.8 
2.6 7 0.2 
5.0 2 ee 
—_ 0 0.0 
78.0 2,876 39.4 
89.0 3,210 44.0 
60.0 30 3.0 
49.0 8,465 24.6 


species on cottontails was Cediopsylla 
simplex (Table 2), next were Odonto- 
psyllus multispinosus and Hoplpsyllus 
affinis; eight species were of incidental 
occurrence. 


Table 2.—Sprrcies oy FLEAS FROM Cot- 
TONTAIL RABBITS. 


Species Number 

Cediopsylla simplex 2,503 
Odontopsyllus multispinosus 361 
Ctenophthalmus pseudagyrtes 12 
Hoplopsyllus affinis 10 
Orchopeas wickhami 5 
Epitedia wenmanni 2 
Ctenocephalides canis 2 
Ctenocephalides felis 2 
Pulex irritans 1 
Oropsylla arctomys 1 
Tamiophila grandis 1 
Undetermined (used in experi- 

ments) 204 

Total 3,104 


The extent of infestation of rabbits 
by fleas is shown in Table 3. The largest 
numbers of fleas occurred in April and 
May, averaging more than 17 fleas per 
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rabbit, and in these two months over 
90 per cent of the rabbits collected car- 
ried fleas. The greatest number of fleas 
collected from a single rabbit was 118 


occur on local rabbits, but H. affnis ig 
a species occurring west of the Migsis. 
sippi River. Not one of this species wag 
taken from any native stock during the 


Table 3.—FLEAS FROM COTTONTAIL RABBITS, 


, Rabbits Percentage Total Fleas per 
Month Rabbits with fleas with fleas fleas rabbit 
August 11 7 63 16 2.3 
September 0 0 _— —— ome 
October 3 1 33 2 2.0 
November 51 26 61 224 8.6 
December 12 & 66 48 6.0 
January 41 23 56 171 7.4 
February 21 16 76 104 6.5 
March 49 25 51 43 Le 
April 73 68 93 1,189 17.4 
May 73 66 90 1,186 18.0 
June 10 8 80 66 8.2 
Totals 344 248 72 3,049 12.3 


on a cottontail received from Frederick 
County, Virginia, on May 6. 

From the shipment of 96 Missouri 
cottontails in January 55 fleas were 
taken; the 15 saved for identification 
were Hoplopsyllus affinis, 10; Cedio- 
psylla simplex, 4; and Odontopsyllus 
multispinosus, 1. The last two species 


Table 4.—F.LEas FRoM WIiLp ANIMAL 
Hosts 


Num- 
Host Flea ‘we 
Gray squirrel (4) Orchopeas 
wickhamti 24 
Red squirrel (5) Orchopeas 
wickhami 8 
Epitedia 
wenmannt 1 
Opossum (3) Ctenocephalides 
elis 25 
Ctenophthalmus 
pseudagyrtes 1 


Meadow mouse (1) Ctenophthalmus 
pseudagyrtes 2 


Red-backed Stenoponia 
mouse (1) americana 1 
Norway rat (2) Ctenophthalmus 
pseudagyrtes 
House cat (1) Cediopsylla 
simplex 
Odontopsyllus 


multispinosus 
Screech owl (1) Cediopsylla 
simplex 


3 | 
olin » CO WwW 


Total 


survey, nor was any collected from im- 
ported rabbits released and _ subse- 
quently retrapped. 

Fleas from Other Hosts. The fleas from 
various wild hosts are listed in Table 4. 

Mites from Cottontail Rabbits. Most 
of the mites from rabbits were larvae 
of Trombicula microti Ewing, which is 
closely related to the common chigger 
mite attacking man. From 15 cotton- 
tails 389 mites were taken, but none 
from November 22 to April 1. Mites 
from two rabbits were injected into 
guinea pigs with negative results. 

Mites from Other Animals. Fifteen of 
16 muskrats were found to be infested 
with an average of more than 300 mites, 
Ichoronyssus spiniger (Ewing and 
Stover). Those from 12 muskrats were 
injected into guinea pigs with negative 
results. The variety of mites from other 
small animals are listed in Table 5. (Dr. 
H. E. Ewing identified most of them). 

The several different species of lice 
recovered from various animals and 
birds are indicated in Table 6. 

Bot-fly Larvae. Four rabbits were in- 
fested with larvae of botflies (Cutere- 
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bra), and two had double infestations. H 

4 : OsTS. 

In one rabbit the bot was above the Host 
right shoulder, but in the others they 


Norway rat 
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Table 6.—Licr CoLLECTED FROM VARIOUS 


Louse 


(1) Polyplex spinulosa 








were all near the anal region. In all Skunk (1) Neotrichodectes 
. mephitidis — 
Table 5.—Mutes Co.tecrep FRoM ANI- Red squirrel (1) Neohaematopinus 
S , . sciurinus 
wane ' Gray squirrel (1) Neohaematopinus 
Host Mite sciurinus 
Cottontail rabbits (15); Trombicula —— 
micrott ‘ : scvuricola — 
. - (2) Liponyssus sp. (5) Neohaematopinus 
, (1) Eulaelaps sp. White-footed 7 Pe on 0 
% 4 (1) Atricholaelaps sp. nite-footed mouse (7) p oe sane 
aie _ ae - Crow (5) Myrsidea americana 
Gray squirrel (1) Atricholaelaps sp. a sp. 
iit: (1) Trombicula ; Strigephelus sp. 
eséoreté Red-tailed hawk (1) ae ; 
. 1 aurocephalus 
” — Screech owl (1) Philopterus cursor 
squir Colpocepholum sp. 
Red squirrel (1) =e oe (1) fot ae | Pp 
Atricholaelaps sp. PR ser mae 
= (i) Tiomisenta’ =——-- Back duck (1) Esthiopterum 
microti crassicome 


White-footed mouse (1) Haemogamasus sp. 

Red-backed mouse (8) Laelaps sp. 

Norway rat (1) Atricholaelaps 
glasgowt 

Little brown bat (9) Liponyssus sp. 


Anatoecus dentatus 
Menopon sp. 
Trinoton querqudule 


Specimens were examined from Penn- 


sylvania, New Jersey, New York, Con- 


cases, botfly larvae were collected in 
the autumn—August 3, 23 (2 rabbits), 
November 22. The botfly collected on 
the last date appeared fully grown but 
did not pupate upon removal. On Au- 
gust 16 a large Cuterebra larva was seen —Coccidia spp. 

to emerge from the anal region of a deer + Hasstilesia tricolor 


. Cittotaenia perplexa 
mouse trapped on August 1. It was al- © Cjtiotaenia siti 


TAIL RABBITS. 


Species 


most an inch long and pupated promptly variabilis 
but did . Dermatozys veligera 
ut did not emerge. _Longistriata 
noviberiae 
Boe .Nematodirus 
E\NDOPARASITES arizonensis 
Complete examinations of the gastro- a _— 


intestinal tracts of 27 cottontail rabbits | Nematodirus leporis 


were made. Five rabbits were examined Te any cunicult 

only for tapeworms, and Mr. A. Rozy- ~~ ambiguus 

cki, of the University of Minnesota, — 

examined 140 specimens only for nema- Trichostrongylus 
calcaratus 


tode parasites. The complete results of pe pe: , 
j : -Trichuris leporis 
his study are to be published elsewhere. , Physaloptera sp. 


necticut, Rhode Island, Virginia, West 
Table 7.—ENDOPARASITES FROM COTTON- 


Rabbits Number Percent- 
exam- of para-age infes- 


ined sites tation 
27 9 33 
27 11 41 
32 6 19 


32 13 40 
167 46 27 


167 6 4 
167 2 — 
167 2 — 
167 102 61 
167 10 6 


167 38 23 


167 80 48 
167 57 34 
167 2 





Virginia, Maryland, and Alabama. In 
addition 54 rabbits from Missouri and 
5 from Kansas were included (Table 7). 
The parasites found in specimens from 
these latter two localities differed little 
as a group from those in the eastern rab- 
bits. 
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FOOD HABITS OF THE SNAPPING TURTLE IN 
CONNECTICUT?! 


Maurice M. Alexander 


University of Connecticut, Storrs, Connecticut 


The snapping turtle (Chelydra ser- 
pentina Linnaeus) has long been con- 
sidered to be one of the greatest aquatic 
predators of fish, waterfowl, and fur- 
bearers. Until recently, little has been 
done to prove or disprove this view- 
point. Only three previous reports give 
definite information on the food habits 
of this turtle. Surface (1908) reported 
on 19 stomachs from Pennsylvania, Pell 
(1940) examined 18 stomachs from New 


1 Cooperative study under Department of 
Forestry and Wildlife Management, Uni- 
versity of Connecticut and Connecticut State 
Board of Fisheries and Game; N. W. Hosley 
acted as advisor. 


York and Massachusetts, and Lagler 
(1940), in a study of fish predators, ex- 
amined 186 stomachs and 278 intestines 
of snappers taken in Michigan. These 
three studies agree in showing that the 
diet includes many articles not classified 
as game. Consequently, the trend of 
thought among game managers has 
changed somewhat as to the importance 
of this species in destroying game. In 
some places snapping turtles may cause 
extensive damage, but the average diet 
contains more non-game material than 
of game species. 

From 1928 to 1941 the Warden Serv- 
ice of the State of Connecticut carried 
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on a turtle trapping project as part of 
the summer program. The records are 
incomplete, but during eight years from 
July 1932 to July 1940, the known 
catch totaled 13,395 turtles weighing 
over 102.5 tons. As the work involved 
considerable expense it seemed advis- 
able to determine whether or not there 
was economic justification for such ex- 
penditure. With this in mind, stomachs 
were collected from the snapping turtles 
taken in many of the areas trapped dur- 
ing the summers of 1939, 1940, and 
1941. Of 735 specimens obtained, 470 
contained food and were in condition to 
study. These were taken from 79 local- 
ities throughout the state, representing 
all common types of aquatic environ- 
ment. 

In 1941, ten representative habitats 
were carefully selected for intensive 
trapping and for the study of the envir- 
onment so that comparisons could be 
made between the availability of food 
and the food preferences of the turtles. 
The habitats chosen included the differ- 
ent types present in the state, and 
therefore aided in interpreting data on 
stomachs from other localities. 

The turtles were captured by use of 
the Smith Standard Turtle Trap, some- 
times referred to as the Connecticut 
turtle trap. This is constructed of three 
metal hoops supporting a cylinder of 
three-inch cord netting. One end con- 
tains a funnel of net and the other can 
be opened to remove the catch. A simi- 
lar trap has recently been described and 
figured by Lagler (1943). The trap is 
placed in water 14 to 2 feet deep, the 
funnel or mouth facing the center of the 
water area or if in a stream, facing 
downstream. Scraps of marine fishes 
were the best bait; these were sus- 


pended inside the trap in a tin can per- 
forated to allow the fish oils to escape. 

The traps were examined once each 
day during the study, to remove and 
kill any turtles promptly and halt the 
digestion of food in their stomachs. The 
latter were preserved in formalin until 
examined. 

Examination of stomachs immedi- 
ately upon removal from the formalin 
solution soon proved to have ill effects 
on the examiner. Eventually it was 
found that if the specimens were air 
dried for about two weeks, most of the 
preservative was evaporated. The outer 
part of the stomach became partly dry 
but the contents remained in good con- 
dition. Examinations in the open air 
permitted work on the stomachs for 
longer periods of time without harm. 

The contents of each stomach was 
placed in a shallow, white pan to sep- 
arate the different constituents. The 
frequency of occurrence and volume for 
each food article were recorded. Volume 
was obtained by water displacement to 
the nearest cubic centimeter. The 
United States Fish and Wildlife Service 
and the Departments of Botany and 
Zoology of the University of Connecti- 
cut aided in identifying some of the 
food items. 

The intestinal contents were often 
examined to aid in identifying the stom- 
ach contents and to discover other un- 
usual food articles, but the advanced 
stage of digestion permitted no quan- 
titative analysis of the intestine con- 
tents. 

The 13,376.4 cc. of food in the 470 
stomachs, as to percentage by volume 
and frequency is summarized in Table 
1. The total animal matter exceeded the 
plant material in both volume and fre- 
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Table 1.—Foop or 470 SNappine TurTLEs 1n Connecticut 1939-41. PERCENTAGEs py 
VOLUME AND FREQUENCY OF Stomacn ConTENTS BY HABITAT TYPEs. 














































































































— a 
Lakes Ponds Streams Swamps Tot 
Contents Vol. Freq. | Vol. Freq. | Vol. Freq. | Vol. Freq. | Vol, Freq 
a 
PLANTS 
Algae 3.8) 7.1 |17.9) 25.2 |99.0) 10.8 |17.4) 21.3 |12.8 17.2 
Elodea tr 1.3 | 1.8) 8.0 .6) 2.8 
Potamogeton 3.5) 5.7 | 6.6) 6.5 |17.7| 15.3 | 4.0! 7.4] 9.9 9.2 
Najas Ria, 4.4 3 9 — 2 
Pond lily tr 1.4 | 7.4) 6.5 4 -7 | 4.4) 1.9] 3.5) 39 
Peltandra 2.44 4.3 1.2} 1.5 |23.0) 23.2 | 5.2) 64 
Skunk cabbage 1.1) 1.5/1.2) 1.9 6) 9 
Unknown aquatics 1.9) 27.1 | 1.9) 14.1 | 4.3) 22.6 | 7.2) 24.1 | 3.6! 204 
Aquatic plants, total 13.3) 41.4 /33.8) 47.1 |35.5) 55.5 |57.5) 74.1 135.6) 54.9 
Terrestrial plants tr 1.4 7 4.51] tr 2.2 .3| 3.7 .3| 3.9 
Unidentified plants & 7.711.0| 8.0 8] 3.7 .6) 5.7 
Totals 13.3) 41.4 |35.0) 56.3 |36.5) 59.9 [58.6] 76.6 (36 5} 60.0 
ANIMALS 
Insects tr 2.6) tr 2.9 2] 9.3 iH 23 
Snail mm 44 tr 1.9 | tr 6 
Crayfish 10.4) 31.4 | 6.4) 18.1 |11.0) 39.4 | 3.9} 21.3 | 8.0) 27.9 
Fiddler crab 6.4) 11.7 | 3.9) 8.3 | 2.7) 5.3 
Shrimp 23 3 6 
Fish 
Lamprey 4.1 .¢ | 6.5 9 | 2.5 4 
Fel 2.0) 3.7] 1.4) 1.9 9 1.5 
Trout 41 2.8 “a 6 
Sucker 3.3) 2.6) 5.3) 2.9] 2.5) 1.9] 3.2) 2.1 
Bullhead 25.11 23.9 16.3| 2.6 of 916.3) 1.5 
Sunfish 22.4, 17.1 | 6.5) 5.81 5.6) 6.6 7.5} 6.4 
Perch 9.3, 7.116.838) 2.611.5 at eZ 1.4.67 33 
Minnows 1.4 My am 1.8 Pr 9 8 9 
Unknown 12.2) 30.0 |17.4) 29.7 |12.7| 26.3 | 3.2) 16.7 |12.4) 25.7 
Totals 69.0) 54.3 |41.7) 43.9 |31.8) 40.9 |17.4| 25.0 |38.3) 40.4 
Frog .a| 1.4 om 2811.8 3.8 .o| 1.9 6 232 
Salamander tr a tr 2 
Snake 3 a ae at 4 4 
Birds 
Wood duck 2.31 1.9 oO 4 
Red-wing blackbird 2.0 Pe 6) 2 
Totals 2.0 tt aca 31 14 6 
Common mole i ie A 2 9 
Muskrat a «13.4 1.9 9 6 
Unidentified animal an 6 4:3 9 2.6; 1.5) 6.6 <a St8ti.s $s 
Totals 82.0) 77.1 |51.0) 60.0 |56.2) 71.5 |32.9| 54.6 |54.1) 64.7 
MISCELLANEOUS 
Scavengings 10.2} 5.2] 2.2) 5.8 | 2.3) 1.9] 4.6] 3.8 
Paper aa) 2:9 .7| 1.9 4, °12.5 .a| 1.9 9 1.9 
Debris 1.5) 17.1 | 3.1) 17.4 | 4.6) 22.6 | 5.9] 11.1 | 3.8) 17.5 
Unclassified 1 1.4] tr 1.3 a1 2.9 a} 680 
Totals | 4.7) 21.4 |14.0) 24.5 | 7.3] 29.9 | 8.5| 13.0 | 9.4) 23.0 





quency. Aquatic plants and fish were crayfish. Birds and fur-bearers were 
present in about equal amounts and sparsely represented and localized as 
were the most important, followed by _ to habitat. 
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The 79 locations from which turtle 
stomachs were received were classified 
jnto four environmental types: lakes, 
ponds, streams, and swamps. The 12 
lakes were bodies of still water, rather 
deep and large, with good fish popula- 
tions, and usually poor plant growths. 
The 46 ponds were relatively small bod- 
ies of still water, some resulting from 
damming of streams, with abundant 
plant growths. The 17 streams were 
mainly small rivers. The 4 swamps usu- 
ally had rivers flowing through them, 
the plant growth was abundant, and 
game fish were scarce. The stomachs 
from each type were as follows: lakes, 
70; ponds, 155; streams, 137; and 
swamps, 108. 

There was considerable variation as 
to the importance of different food 
items, but in certain months this was 
due to unequal sampling of the different 
habitats, When all classes of food were 
available there was little monthly vari- 
ation in the kinds that were taken. Also 
there was a rather constant relation- 
ship between the percentages of plants 
and animals taken during these months. 
Months represented primarily by speci- 
mens from swamp habitats showed a 
scarcity of animal matter, and those 
represented mainly by lake habitats 
gave a scarcity of plant material. 

This indicated definitely that feeding 
can be correlated with availability and 
the nature of the snapping turtle’s food 
depends upon its immediate habitat re- 
gardless of the time of year. 

Material from the four habitat types 
was compared as to both the volume 
and frequency of the different food ar- 
ticles from each. In comparing the total 
plant and total animal foods, the 
amount of plant material increased 


from lakes to swamps respectively, 
whereas animal food decreased irregu- 
larly. On the basis of both volume and 
frequency, animal matter appeared to 
be more important in all habitats ex- 
cept the swamps. 

Upon comparing the most important 
plant materials with the most impor- 
tant animal materials—aquatic plants 
and fish—a little different situation was 
found. There was not much difference 
between aquatic plants and total plants 
as the only non-aquatic plants were 
those that had fallen into the water. 
Fish, on the other hand, did not follow 
the trend of total animal matter. This 
showed, however, the similar reversal 
of volume over frequency that appeared 
with total animal food in the lake habi- 
tats only. 

Crayfish were of greatest importance 
in streams and this is a possible cause 
for the large representation of animal 
matter in that habitat. Swamps and 
ponds were the lowest as far as crayfish 
were concerned. 

Muskrats were taken seldom and 
only in streams and swamps. Wood duck 
was the only species of waterfowl found, 
from swamps only, and made only two 
per cent by volume and frequency. 

The stomach contents by volume for 
four habitats are pictured in Fig. 1. 

Snappers may be beneficial by reduc- 
ing the numbers of overpopulated and 
stunted fish in some places. They may 
do some janitorial work as scavengers in 
different aquatic environments. Yet, 
the ineffectiveness of bait left in the 
traps after two or three days would lead 
one to believe that only a small amount 
of dead material is taken. In an experi- 
ment with a captive turtle, live fish 
seemed more attractive to the animal 
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than did dead individuals of the same 
species and size. 


SUMMARY 


In the summers of 1939 to 1941 a 
total of 470 stomachs were collected 
from snapping turtles taken in Connec- 
ticut from lakes, ponds, streams, and 
swamps to determine where these tur- 
tles might be destructive to other wild- 
life. 


LAKES 
PONDS 
STREAMS 


SWAMPS 
ALL 


The economic importance of this tyr. 
tle depends largely upon the habitat in 
which it lives, because there is a high 
correlation between the availability of 
various food items and the amounts of 
each taken. Before any individual habj- 
tat can be designated as a place where 
turtles can become important, it js 
necessary to have some knowledge of 
the plants and animals present. Plant 
communities seem to be required for the 
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Fig. 1. Stomach contents (percentages by volume) of Connecticut snapping turtles from 
different habitats. “Miscellaneous” includes scavengings, paper, debris, and unclassified 


material. 


Aquatic plants and fish are of about 
equal importance as food taken and 
crayfish rank third. The fish taken are 
mainly suckers, bullheads, sunfish, and 
perch. The faster and better game fish 
are not taken by the snappers in any 
appreciable amount. 

Of the four habitat types studied in 
Connecticut, the snapper is of greatest 
importance as a predator in the lakes 
and of least importance in the swamps. 
It may or may not be important in 
ponds and streams. 


presence of snapping turtles and tend to 
determine their relative abundance. 
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NESTING OF THE HUNGARIAN PARTRIDGE AND 
RING-NECKED PHEASANT IN WHITMAN 
COUNTY, WASHINGTON 


Norman P. Knott, Chester C. Ball, and Charles F. Yocom 


State Department of Game, Cooperative Research Unit, State College, Pullman, 
Washington 


In the spring of 1940 intensive re- 
search on upland game birds in Whit- 
man County, was started by the Wash- 
ington State Department of Game and 
the Department of Zoology of the State 
College of Washington. This paper pre- 
sents nesting data on the Hungarian 
partridge (Perdix perdiz), and ring- 
necked pheasant (Phasianus colchicus 
torquatus) collected in 1940-42. 

Most of the material was obtained on 
three study areas in the Palouse region 
of southeastern Washington. One 
study plot near Pullman was two square 
miles in size, the second near Colton in 
the southern part of the county, and the 
third near Rosalia to the north, were 
each of four square miles. 

In general appearance the county is a 
prairie land of small, rolling hills that 
rise from 20 to 150 feet above the bot- 
toms of the numerous winding creeks 
and draws. The area is practically un- 
timbered except for thickets of cotton- 
wood, willow, thornapples, and rose 
along the water courses and occasional 
scattering stands of yellow pine timber 
on north slopes and rocky outcroppings. 
The general elevation is about 2,000 
feet. The Snake River, along the south- 
ern boundary, is less than 1,000 feet 
above sea level and three buttes, Bald, 
Steptoe, and Kamiaken, are over 3,000 
feet. 

Most of the land is extensively 


farmed, peas, wheat, and other small 
grains being the most important crops. 
Hogs cattle, and sheep are secondary 
products on most farms. As a whole, 
the farming population and practices 
are evenly distributed. The average 
farm is between 400 and 500 acres. 

The Palouse River is the main drain- 
age system of Whitman County; it 
rises in the mountains of Idaho and runs 
in a westerly direction to the west side 
of the county, then turns south to join 
the Snake River. Many tributaries of 
the Palouse River are wholly dry during 
late summer. The water in some others 
runs only a short distance and never 
reaches the river. 

About 70 per cent of the seasonal 
rainfall normally falls between October 
11 and March 31. The amount of rain 
increases from the lower regions of the 
Snake River Valley to the higher alti- 
tudes at the east, and also from west to 
east. The total varies from 10 inches on 
the west side of the county to 25 inches 
on the east side (U. S. Dept. of Agric., 
Weather Bureau, 1942, Climatic data 
by Sections). The average rainfall is 1} 
inches per month during the nesting 
season, April to June, but varied in 
1940 to 1942 (Fig. 1). The mean 
monthly temperature varies from a 
minimum of 24°F. in January, to 
a maximum of 83°F. in July and 
August. 


283 
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METHODS 


During the spring of 1940, a 3 inch 
rope, 125 feet long, was dragged over 
many acres of possible nesting cover, 
stubble, alfalfa, weed patches, wheat 
fields, and bunchgrass, but only three 
nests were found by this procedure. The 


1940 lin. 2in. 3in. 4in. 
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Average (188! to 1942) 
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Fig. 1. Rainfall records for Whitman 
County, Washington. 


best results were had by following farm 
machinery and searching diligently in 
grass and brushy areas by parting the 
vegetation with a stick. Questionnaires 
distributed among farmers were used 
successfully for gathering data during 
1942, providing that the farmers had 
been contacted previously, or were per- 
sonal friends of the workers. 


HUNGARIAN PARTRIDGE 
MATING AND EGG LAYING 


With a few days of rising tempera. 
tures in late January or early February 
the coveys form into loose flocks and 
begin to break into pairs. Paired birds 
were first noted on February 7, 4, and 7, 
respectively, in the three years of study, 
Paired birds tend to reassemble into 
small coveys or large, loose flocks if ad- 
verse weather conditions return, as 
noted by Yeatter in Michigan (Uniy. 
Mich. Schoo of Forestry and Conserv, 
Bul. 5, 1934). 

The partridges are paired for nearly 
three months before there is any sign 
of nesting activities. The first nest 
building occurred late in April, and 
nesting was at its height during the last 
week of April and the first week of May. 
Nest bowls averaged 6 inches in di- 
ameter and 1} to 33 inches deep. After 
the first egg is deposited, the female 
keeps the nest covered with vegetation 
while she is away (Yeatter, loc. cit.), 
which makes it difficult to find nests 
before incubation starts. 

The number of eggs varied in 69 full 
clutches from 10 to 25 eggs. Extremely 
large clutches may, at times, represent 
eggs from more than one hen. One nest 
found on May 24, 1941, contained 21 
eggs, 10 of which had been incubated 
approximately 18 days and the others a 
shorter time. The average number per 
clutch was somewhat smaller in 1941 
and 1942 than in 1940, but the samples 
were small, and the differences probably 
were of no significance. The yearly aver- 
ages were 17.5, 16.5, and 16.1 eggs, re- 
spectively; for the three years the gross 
average was 16.7. 

Ring-necked pheasants sometimes 
parasitize nests of the Hungarian par- 
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tridge. Of 113 partridge nests observed, 
7 contained pheasant eggs. Hungarian 
partridges, however, were not observed 
to deposit their eggs in the nests of 
other game birds. 


NEST LOCATION 


Information was obtained on 113 
Hungarian partridge nests, 38 in 1940, 
30 in 1941, and 45 in 1942. They aver- 
aged 750 feet from water. All not actu- 
ally in permanent cover (pasture, grass 
lands, waste areas, brush) averaged 290 
feet from such cover. No noticeable 
preference was seen as to exposure or 
slope. The slope varied from near level 
to 60 per cent. 

Fields of young grain and peas are 
little used for nesting, as they afford 
poor concealment during building and 
peas are seldom planted until the earlier 
nests are constructed. Nests in stubble 
are generally destroyed by plowing and 
burning. Most of the nests are located 
in other types of cover. Those found, as 
to location by cover types, were as 


follows: 

1940 1941 1942 Totals 
PERMANENT COVER 
Permanent pasture 


and grassland 7 6 20 33 
Brush cover 5 0 0 5 

Totals 12 6 20 38 
TEMPORARY COVER 
Alfalfa 20 @ 13 53 
Wheat stubble 4 0 10 14 
Winter wheat 1 1 0 2 
Sweet clover 0 1 0 1 
Pea field 1 0 0 1 
Pea straw 0 0 1 1 
Weed patches in 

fields 0 2 0 2 
Grass hay 0 0 1 1 

Totals 26 24 25 75 


INCUBATION AND HATCHING 


Incubation began during the latter 
part of April. The peak of hatching was 
in the first or second week of June, de- 


pending upon the year. The incubation 
period is from 21 to 25 days and 23 days 
is probably the normal period. 

The hatching dates in nests and com- 
puted dates of hatch for broods, with 
percentages in each seven day period, 
were as follows: 

1940 1941 1942 


May 15-21 4.4 _- — 
May 22-31 7.8 8.3 6.6 
June 1-7 14.5 At. 53.4 
June 8-14 55.6 29.2 6.6 
June 15-21 14.4 16.7 $3.38 
June 22-30 3.3 4.2 — 


The figures for 1940 are based on 17 
nests and 90 broods; those for 1941, on 
14 nests and 12 broods; and for 1942, on 
15 nests. 

NESTING LOSSES 


Nearly all the losses in nesting re- 
sulted from farming activities. Plow- 
ing destroyed 15 per cent, and mowing, 
about 37 per cent. The outcome of 113 
observed nests was as follows: 

1940 1941 1942 Totals 


Successful 12 10 £20 42 
Unsuccessful 26 20 25 71 
Mowing 18 15 7 40 
Plowing 4 1 ®% 17 
Disturbed by man 2 1 3 6 
Predators 0 1 2 3 
Farm animals 1 0 1 2 
Burning 0 1 1 
Unknown 1 1 2 
Total nests 38 30 45 113 


Because so many partridge nests are 
located in hayfields, their outcome is 
very important. Of the 20 found in hay- 
fields during 1940, 17 were unsuccessful 
as were 15 of 20 in 1941, and 6 of 13 
in 1942. During the three years 53 
nests were found and 29 were destroyed 
before hatching. Seven hens were killed 
at the time of nest destruction. 

Farmers generally start the first cut- 
ting of alfalfa hay during the last week 
in May and continue to the middle of 
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June. As this coincides with the main 
hatching period of the Hungarian par- 
tridge, many nests are destroyed just 
when ready to hatch. 

Weather conditions during the spring 
in both 1941 and 1942 kept farmers 
from cutting their hay crops until later 
than in 1940. There was an exceptional 
amount of rainy, cloudy weather (Fig. 
1) throughout late May and early June 
in 1941, and somewhat the same condi- 
tions occurred during 1942. There was 
not as much rainfall as in the previous 
year, but the many cold, cloudy days 
prevented haying until the middle and 
latter part of June. Field observations 
and nesting data revealed that there 
were many more successful nests in hay- 
fields during 1941 and 1942 than in 
1940. 


RENESTING 


Hungarian partridges frequently at- 
tempt a second nesting if the first clutch 
of eggs is destroyed. Our observations 
indicate that the broods from attempts 
at renesting are much smaller than 
those from first attempts, averaging 4.5 
young per brood as compared with first 
broods of 10.7 in 1940. 

The percentage of successful renest- 
ing attempts is unknown. Field obser- 
vations indicate, however, that approxi- 
mately 70 per cent of the adult hens 
eventually raise broods in this section. 


Rinc-NEcKED PHEASANT 
MATING AND EGG LAYING 


Cocks had crowing areas well estab- 
lished and harems of one to seven hens 
gather by the first of April. Pheasants 
start laying in March and continue un- 
til about the first week in May, but 
most nests are built during April. Dur- 


ing the three-year period, a total of 147 
nests were observed. 

The difference in the seasons seemed 
to have had little effect upon the aver- 
age number of eggs laid by pheasants, 
Clutches varied from 6 to 25 eggs and 
averaged 12.6 for the three years. The 
yearly averages were: 12.7, 12.9, and 
12.1, respectively. 

Large clutches may result from two 
or more hens laying in one nest. A nest 
of 25 eggs contained 16 that hatched 
during the first week of May; the re- 
maining 9 (all containing healthy em- 
bryos) would have required another 
week of incubation. The latter undoubt- 
edly were laid by another hen. 

Nests not in some type of permanent 
cover were anywhere from a few to 3,000 
feet (average, 325 feet) from cover such 
as grass, waste areas, brush or weed 
patches, except for those nests in culti- 
vated fields. The average distance from 
water was 693 feet, the extremes being 
a few feet to about 3,000 feet. 

There seemed to be no preferences 
shown in choice of suitable nesting sites 
so far as exposure and per cent of slope 
were concerned. 

The number of nests in each cover 
type was as follows: 


1940 1941 1942 Totals 
PERMANENT COVER 


Permanent pasture 


and grassland 5 15 33 
Brush cover 7 3 4 14 

Totals 20 8 19 47 
TEMPORARY COVER 
Alfalfa 6 5 40 51 
Wheat stubble 6 ll 17 34 
Winter wheat 2 2 1 5 
Sweet clover 1 0 3 4 
Peas 1 1 0 2 
Barley 2 0 0 2 
Oats 2 0 0 2 

Totals 20 19 61 100 


In all, 68 per cent were in some type 
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of temporary cover. Winter wheat, 
pea, barley, and oat fields were used but 
slightly, as these crops provide little 
cover when the nest are being made. 
For this reason the majority of the first 
nesting attempts in temporary cover 
are confined to hayfields and wheat 
stubble. Approximately the same per- 
centage (31.9%) of pheasant nests were 
found in some type of permanent cover, 
as with partridge nests (33.8%). 


INCUBATION AND HATCHING 


The early nesting pheasants start to 
incubate during the forepart of April. 
Most of the birds, however, do not com- 
mence until the latter part of April and 
early May. The period of incubation is 
from 23 to 24 days. 

The hatching data for 1940 are based 
on records from 16 nests and estimated 
ages of 57 broods, and for 1942, on 35 
nests of known hatching dates. Records 
on hatching dates in 1941 were too few 
to be included, but the hatching peak 
appeared to conform with that for 1940. 
The data for two years, in percentages, 
are as follows: 


1940 1942 
May 1- 7 3 eae 
May 8-14 8 _ 
May 15-21 11 3 
May 22-31 19 23 
June 1-7 36 26 
June 8-14 7 17 
June 15-21 7 11 
June 22-30 4 17 
July 1-7 4 8 
July 8-14 1 _ 


The first week of June in 1940 was 
quite definitely the climax of the pheas- 
ant hatch for the year. In 1942 there 
was no definite seasonal peak, as many 
nests hatched throughout June. The 
peak of hatching of the ring-necked 
pheasant is generally about one week 


earlier than that for the Hungarian 
partridge in this area. 


NESTING LOSSES 


The degree of success in 147 nesting 
attempts by the ring-necked pheasant 
is summarized herewith. Nearly all of 
the data pertain to first nesting at- 
tempts: 

1940 1941 1942 Totals 


Successful 18 12 46 76 
Unsuccessful 22 15 34 71 
Mowing 3 2 ii 16 
Plowing 5 4 4 13 
Burning 2 3 4 9 
Disking 0 3 6 9 
Disturbed by man 4 0 1 5 
Predation 3 0 2 5 
Run over by ma- 
chinery 0 0 3 3 
Flooding 0 0 2 2 
Harvesting 0 1 0 1 
Unknown 4 2 1 7 
Total nests 40 27 80 147 


Of the many pheasant nests de- 
stroyed each year, man and his ma- 
chinery caused most of the losses. 
Weather and predation destroyed few 
nests. 

Whitman county is heavily popu- 
lated with Columbian ground squirrels 
(Citellus columbianus  columbianus). 
They have not been found, however, to 
seriously damage upland game bird 
nests. An experiment was carried out 
to determined their destructiveness to 
nesting birds in this region. Variously 
colored partridge eggs were placed in 
different locations near squirrel dens, 
but only two were destroyed by them. 
Nests of pheasant and partridge often 
are close to squirrel dens, but of the 
many in such locations none appeared 
to have been molested by the squirrels. 

The hatching success of pheasant 
nests in 1942 was 10 per cent higher 
than in 1940, and 13 per cent higher 
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than in 1941. Fewer observed nests 
were successful in 1941 than in 1940, 
but brood counts in the summer of 1941 
and census data indicated that con- 
siderably more nests were successful in 
1941 than in 1940. The error probably 
results from insufficient nesting data 
for the spring of 1941. 

Weather conditions during the spring 
of 1942 were more conducive to success 
in nesting than during 1940. The cool, 
rainy weather during late May and 
early June postponed the cutting of hay 
and the plowing of stubble fields for 
summer fallow until many of the nests 
in these two cover types had hatched. 
Retarding of these two farming opera- 
tions allowed 75 per cent of the nests in 
alfalfa fields and 41 per cent of those in 
stubble fields to hatch; of 18 in stubble 
during the 1940 and 1941 seasons, how- 
ever, only one hatched. 

Nests of pheasants in alfalfa fields are 
more successful than partridge nests in 
the same kind of cover as the eggs in 
most of the pheasant nests have 
hatched before the alfalfa is cut. 

The greatest loss of pheasant nests in 
temporary cover is among those in stub- 
ble fields, where they are either plowed 
under or burned before many have 
hatched. 


RENESTING 


There is no indication that a pheasant 
hen which has successfully raised one 
brood will lay and hatch a second clutch 
during the same season, but pheasants 
are believed to lay a second clutch if the 
first clutch is destroyed. Study of brood 
records for 1940 shows that eight per 
cent of the broods resulted from renest- 
ing attempts. This indicates that only 
a small percentage of the hens which 


were unsuccessful in their first nesting 
attempt start a second nest, or else only 
a very small per cent of the second nest. 
ing attempts are successful in hatching, 

Broods from renesting averaged 3.8 
young each, whereas those from first 
attempts averaged 8.2 young during the 
same year. Field observations since 
1940 indicate that renest broods are al- 
ways much smaller than broods from 
the first nesting. 


PERMANENT COVER IN RELATION 
TO THE NESTING OF PHEASANTS 
AND PARTRIDGES 


To afford a better perspective of the 
relationship between permanent cover 
and other types of cover in this region, 
the various types on the three study 
plots are summarized in Table 1. The 
plots are quite typical of their respec- 
tive sections of the county. 

Native or permanent cover comprises 
about 12 per cent of the more heavily 
farmed land in the central portion of the 
county and 32 per cent in the northern 
part. Over half of the vegetative types 
classed as permanent cover are pas- 
tures, of which many are unsuitable for 
nesting of upland game birds because of 
overgrazed conditions. On waste areas, 
fires in the spring make many of them 
unsuitable for nesting sites by destroy- 
ing the vegetative growth of previous 
years. Thus only half of the permanent 
cover, or 6 to 15 per cent of the total 
land area, is desirable for nesting of up- 
land game birds in the areas where 
studies were made. 

Pheasants and partridges that nest 
early, prefer sites in dry grass, weeds, or 
brush from growth of the previous year. 
Because of the small amount of this 
type of cover, many of the birds resort 
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to stubble and alfalfa fields. Stubble 
fields afford both food and cover, which 
may be an important influence on the 
number of pheasant nests in such fields. 
About 32 per cent of the pheasant nests 
and 45 per cent of the partridge nests 
were in some type of permanent cover. 
The actual percentage of nests located 
in such cover undoubtedly is higher, but 
such nests are exceedingly difficult to 
find as compared with those in tem- 
porary cover. 


County, but the amount of such cover 
is limited and this is one factor con- 
trolling the percentage of successful 
nests over a period of years. 

Most of the land is fertile and tillable 
and is intensely farmed, thereby deter- 
mining the general cover patterns and 
their limitations for game birds. Other 
factors responsible for further limitation 
are: overgrazing, needless burning of 
fence rows and waste areas, and elimi- 
nation of cover along ditch banks and 


Table 1.—Covrer TypEs ON THREE Stupy PLots In WHITMAN County, WASHINGTON. 


























Cover Types Pullman Plot Colton Plot Rosalia Plot 
Crop LAND Acres Per cent | Acres Per cent Acres Per cent 
Grain land 1,032.5 74.0 {1,872.4 738.1 1,540.6 60.2 
Hay land 118.8 8.6 276.2 10.8 66.6 2.6 
Garden 7.4 0.6 8.9 me 7.6 eS 
Totals 1,158.7 83.0 |2,157.5 86.3 1,614.8 63.1 
NATIVE OR PERMANENT COVER 
Grassland and pasture 111.0 7.9 109.1 4.3 356.8 13.9 
Brush and weeds 31.3 2.3 192.0 7.6 312.5 12.2 
Tree type 25.0 1.8 23.5 9 153.3 6.0 
Total 167.3 12.0 324.6 12.7 822.8 32.1 
Road beds, water, etc. 67.5 5.0 77.9 38.0 122.4 a7 
Grand totals | 1,393.9 2,560.0 2,560.0 





From our field observations and the 
foregoing facts, it may be assumed that 
approximately 50 per cent of the pheas- 
ant and partridge nests are in suitable 
nesting cover which comprises from 
about 6 to 15 per cent of the land in the 
farming sections of Whitman County. 


MANAGEMENT 


This study showed that the nesting 
season is a critical period in the life his- 
tories of both the Hungarian partridge 
and the ring-necked pheasant in this 
region. 

It is generally concluded that per- 
manent cover constitutes most of the 
desirable nesting cover in Whitman 


lanes. In some areas of the county, food 
and suitable cover are in such disrela- 
tionship that the areas are not used for 
nesting, although there is ample cover. 

To minimize nesting losses and to 
better the general habitat conditions 
for upland game birds, the Washington 
State Department of Game has initi- 
ated an improvement program. This is 
based on results from two years of ex- 
perimental management on _ limited 
areas, and constitutes a combination of 
farmer-department cooperation for 
habitat improvement on private land 
with purchase of small permanent tracts 
through the use of “Federal Aid to 
Wildlife” funds. 
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SUMMARY 


1. Nesting studies were conducted in 
Whitman County, Washington, 1940— 
42, mainly on two 4-section study plots 
near Rosalia and Colton, and a 2-sec- 
tion plot north of Pullman. 

2. The annual rainfall averages 20.73 
inches and that during nesting 1.5 
inches per month. 

3. Nests were best found by following 
farm machinery and searching bunch- 
grass and brushy areas by parting 
the vegetation; questionnaires proved 
partly successful. 

4. Hungarian partridges begin pair- 
ing during early February. 

5. The clutches averaged 16.7 (10 to 
25) eggs; extremely large clutches may 
include eggs from more than one hen. 

6. Of 113 nests, 7 contained pheasant 
eggs. Partridges are not known to lay 
in nests of other game birds. 

7. The peak of hatching is generally 
in the first or second week of June, de- 
pending upon the season. 

8. The nests averaged 750 and 290 
feet, respectively, from permanent cover 
and water. 

9. About half (46%) of the nests 
were in alfalfa, and a third (33.8%) in 
permanent cover. Hay fields comprise 
only 33 per cent of the Whitman 
County land in farms and permanent 
cover from 12 to 32 per cent. Grain 
fields are little used because nests are 
poorly concealed during building. 

10. Of the observed nests, 37.4 per 
cent were successful. Nearly all losses 
were caused by farming activities; 
plowing destroyed over 15 per cent, and 
mowing 37 per cent. 

11. Hungarian partridges often at- 
tempt a second nesting if the first 


clutch is destroyed; the extent of re. 
nesting is unknown. About 70 per cent 
of the adult females eventually raise g 
brood. 

12. Ring-necked pheasant cocks es. 
tablish crowing areas and gather harems 
of one to seven hens by about April 1, 

13. The 76 completed nests observed 
averaged 12.6 (6-25) eggs each. Incu- 
bation lasts 23 to 24 days, starting 
about April 1 in early nests. 

14. In 1940 the climax of hatching 
was in the first week of June, but was 
not as definite for the other two years. 
The peak of pheasant hatch is about a 
week earlier than that of the partridge. 

15. Of 147 pheasant nests those not 
in permanent cover averaged 325 feet 
out from such cover, and all nests aver- 
aged 693 feet from water; 31.9 per cent 
of the observed nests were in permanent 
cover. 

16. Mowing, plowing, disking, and 
burning accounted for 67 per cent of the 
nests destroyed; 48.3 per cent of all ob- 
served nests were unsuccessful. 

17. Nearly 58 per cent of the nests in 
temporary cover were in alfalfa and 
wheat stubble; the latter was used more 
by pheasants than by partridges. 

18. The earlier hatching peak for 
pheasants, as compared with partridges, 
accounted for a higher per cent of suc- 
cess in hay-fields nests, since most 
pheasant nests hatched before the hay 
was cut. The greatest loss of pheasant 
nests in temporary cover was in stubble 
where the nests are either plowed under 
or burned before hatching. 

19. Native or permanent cover com- 
prises from 12 per cent of the more 
heavily farmed land to 32 per cent of 
that less intensely farmed. Overgrazing 





make 
unsw! 


parti 
suita 


to il 
birds 


stu 
rect 
Ser 
anc 
por 


col 








of re. 
Pr cent 
raise g 


ks es. 
larems 
pril 1, 
served 
Incu- 
arting 


ching 
t was 
years, 
Out a 
ridge. 
e not 
) feet 
aver- 
‘cent 
nent 


and 
f the 
1 ob- 


ts in 
and 
nore 


for 
lges, 
suc- 
nost 
hay 
sant 
bble 


ider 


om- 
ore 
t of 
‘ing 








Birps AND Lanp Use—Good, Dambach 291 


makes over half of the permanent cover 
unsuitable for nesting. 

20. About half of the pheasant and 
partridge nests in this region are in 
suitable cover. 

21. To minimize nesting losses and 
to improve habitats for upland game 
birds, the Washington State Depart- 


ment of Game has initiated an improve- 
ment program, based on results from 
two years of experimental management 
on restricted areas. Farmer-Depart- 
ment cooperation for habitat improve- 
ment on private land is combined with 
purchase of small permanent tracts by 
“Federal Aid to Wildlife” funds. 


EFFECT OF LAND USE PRACTICES ON BREEDING 
BIRD POPULATIONS IN OHIO 


E. E. Good and C,. A. Dambach} 
Van Wert, Ohio, and Ohio State University, Columbus, Ohio 


In the spring of 1937 we began a 
study of the effect of land use practices 
recommended by the Soil Conservation 
Service upon breeding bird populations 
and results for 1937-40 have been re- 
ported (Dambach and Good, 1940). 
Additional and substantiating data 
have been obtained by the method of 
counting singing males here described. 
These include records from two addi- 
tional years of census work in south- 
western Ohio and new data for three 
years from the southeastern part of the 
state. 

The data are from selected farms on 
which complete soil conservation plans 
have been developed soon after soil 
conservation demonstration projects 
were established in each area; hence 
they represent farms managed some- 
what better than the average, because 
good farm managers usually are the 
first to adopt sound soil conservation 
methods. 


George R. Stanek assisted in obtaining 
data from southeastern Ohio, and Raymond 


J. Nesbit for the 1939 census in southwestern 
Ohio. 


There are considerable differences in 
the productiveness of the land, topogra- 
phy, degree of erosion, and method of 
farming between the southwestern and 
southeastern Ohio farms studied. All 
data in southwestern Ohio were ob- 
tained on upland farms in the Indian 
Creek watershed of Butler County. 
This is an area of moderately fertile, 
gently rolling, glacial-till soils where 
corn-hog farming predominates and 
about 50 per cent of the land is in corn 
or small grains. Rotation of semi-per- 
manent meadow and pasture comprise 
most of the remaining acreage. The 
typical 3-year rotation is a year each of 
corn, small grain, and meadow. Wood- 
lands are small and badly overgrazed. 
Erosion is moderate on most farms. 

The southeastern data were obtained 
in Guernsey and Noble counties, in the 
hilly, unglaciated Allegheny plateau. 
The soils are residual and derived prin- 
cipally from sandstone and shale. Crop 
yields are well below average for the 
state. General livestock farming is prac- 
ticed and more than half of the land 
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is in permanent pasture. The crop ro- 
tation practice is a year of corn and one 
of small grain followed by two years of 
meadow. There are some large woods, 
but the average farm woods is small and 
seriously damaged by grazing. Severe 
sheet erosion is prevalent and gullying 
is evident on many farms. Erosion in 
pastures is particularly serious and 
large areas of land in some sections are 
submarginal. 

The data for an additional two years 
in Butler County checked closely with 
those from the initial 3-year study 
(Table 1, top, last 2 columns). A sig- 
nificant difference is evident only for 
meadow strips. The original study indi- 
cated 93 breeding pairs per 100 acres of 
meadows in strip cropping arrangement, 
while the 5-year average was 74 pairs. 
Most of the strip-cropped meadows 
were thinly covered during the last 2 
census years, and seeding failures and 
the necessity of maintaining established 
meadow several years to get the system 
working also were important factors. 
The close similarity of these two sets of 
data is good evidence that the “singing- 
male” census method is fairly reliable 
for studying populations of farm birds. 

Cornfield populations included but 
three species, the killdeer, horned lark, 
and vesper sparrow, and averaged only 
2 and 4 pairs per 100 avres respectively 
for large and _ strip-cropped fields. 
Fields of small grain, principally wheat, 
with fairly good meadow seedings har- 
bored meadowlarks and vesper spar- 
rows; in addition, field sparrows were 
also present in small grain strips. Popu- 
lations per 100 acres in strips were 
found to average more than three times 
those in large fields. Grasshopper and 
vesper sparrows largely accounted for 
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the difference. Narrow strips of wheat 
are believed to provide more acceptable 
nesting territories for these species than 
large unbroken fields. 

Differences in meadow populations 
also result apparently from the prefer. 
ence of grasshopper and vesper spar- 
rows for more open nesting territory, 
Together these birds comprise 73 per 
cent of the total population in meadow 
strips as compared with 54 per cent in 
large fields. In contrast, birds of grega- 
rious habits, such as the bobolink, mead- 
owlark, and red-winged blackbird, are 
more abundant in large fields than in 
narrow strips. In the former they com- 
prise 30 per cent of the population and 
in the latter 18 per cent. The remaining 
species (pheasant, quail, dickcissel, and 
sparrow) are about evenly divided in 
distribution between large fields and 
those in strips. The presence of song 
sparrows in large meadows and not in 
meadow strips is due to a particularly 
favorable habitat in one of the meadows 
censused. 

The average population per hundred 
acres for all types of crop fields (‘Table 
1, top) is 22 pairs in large fields and 31 
for crops in strips. These figures are 
based on the typical 3-year rotation of 
corn, small grain, and meadow. In a 
4-year rotation with 2 years of meadow 
as recommended for soil conservation, 
however, large crop field populations 
would average 26 pairs per hundred 
acres and crop fields in strips 43 pairs. 
Both of these figures are well below the 
commonly accepted average of one pair 
of birds for each acre of cropland. In 
southwestern Ohio, at least, an average 
population of breeding birds of one pair 
to the acre is reached only when home- 
steads, fence rows, woodlands, and idle 
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Table 1.—Parirs oF BREEDING BirpDs IN Crop AND PASTURE FIELDS. 
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SouUTHWESTERN 
Oun10, 1937-41 
Corn ; 161 3) 1 2 4 2 3 
Corn in strips 192 215 2 3 9 4 4 
Small grain | 123 5 5 2| 10 8 10 
Small grain strips 194 2| 1 35] 17) 3 5| 58] 29 27 
Meadow | 196 1 5/16] 7|2 43| 8|4|6] 9| 92| 47 48 
yo one a 124) 1)1 i | ie aie 56) 12] 5 9| 93| 74 93 
croplan 
Pe = —_ 480 1} 3/}1)5] 16) 12) 2 48| 8|4|6/11|106| 22 24 
croplan 
(in strips) 510); 1)1)2)5)1}11) 8)1 91/ 31/8 11/160| 31 32 
Pasture 84 1}/1 10 30| 2/4|6] 7|154| 64 62 
SoUTHEASTERN 
Ou10, 1938-40 
Corn 43 3/5 2; 8 18 
Corn in strips 34 
Small grain 57 
Small grain in strips | 26 411 2 2 7 
Meadow 48 1 1 1;17| 6/1 6| 27 56 
Meadow in strips 61 1 41} 10/3 4| 55 90 
All cropland 
(not in strips) 148 3| 6 1 1/17) 6/1 7| 35 23 
All cropland 
(in strips) 121 1 42) 11/3 4| 57 47 
Pasture 41 I a; ti2 4 z 16 



























































acres are taken into account. It is quite 
probable that this is true over much of 
the corn belt, although censuses on 
some selected favorable areas may 
yield greater numbers. 

In southwestern Ohio, pasture popu- 
lations are greater than those on crop- 
land taken collectively and nearly as 
high as in the favorable habitat pro- 
vided by meadow strips (64 and 74 
pairs per 100 acres, respectively). Rota- 
tional grazing on good land is a common 
practice in this section, and pastures 
provide much more suitable nesting 
cover than where this practice is not 


followed. In sharp contrast, the pas- 
tures censused in southeastern Ohio 
averaged only 16 pairs per hundred 
acres. These pastures are on thin-soiled, 
eroded hillsides supporting poor stands 
of Canada bluegrass (Poa compressa), 
poverty grass (Danthonia spicata), 
broom sedge (Andropogon virginicus), 
and wire grass (Aristida oligantha and 
A. dichotoma), 

Overgrazing of pastures in the early 
spring may account, at least partly, for 
the larger population of killdeers and 
horned larks utilizing cornfields in this 
area (Table 1, lower half). The stony 
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nature of many cornfields is also a fea- 
ture frequently to the liking of these 


two birds. 


Table 2.—Pairs oF BREEDING BiRDs IN 


Ox10 Woops. 


Southeast Southwest 
(3 yrs. data) (6 yrs. data) 
Pro- Pro- 
Species tected Grazed tected Grazed 
Cooper’s hawk 1 
Sparrow hawk 1 
Mourning dove 2 1 
Yellow-billed 
cuckoo 5 6 1 
Barred owl 1 
Ruby-throated 
hummingbird 2 5 
Flicker + 2 
Red-bellied wood- 
pecker 3 8 2 
Red-headed wood- 
pecker 1 2 3 
Hairy woodpecker 1 10 1 
Downy wood- 
pecker 1 12 3 
Crested flycatcher 5 1 18 4 
Acadian fly- 
catcher 2 1 4 
Alder flycatcher 1 
Wood peewee 3 2 13 4 
Eastern crow 2 17 2 
Carolina chicka- 
dee 3 1 12 
Tufted titmouse 8 1 30 3 
White-breasted 
nuthatch 1 1 2 
Carolina wren 1 12 
Catbird 2 
Wood thrush 2 4 
Bluegray gnat- 
catcher 6 24 2 
European starling 2 12 
Yellow throated 
vireo 1 
Red-eyed vireo 20 2 50 5 
Warbling vireo 1 
Cerulean warbler 1 2 
Ovenbird 1 
Kentucky warbler 4 17 
Northern yellow- 
throat 1 
Yellow-breasted 
chat 1 4 1 
Eastern cowbird 3 
Scarlet tanager 1 2 1 
Summer tanager 2 2 
Eastern cardinal 3 1 12 1 
Indigo bunting 12 1 68 6 
Red-eyed towhee 1 1 
Eastern field spar- 
row 1 14 1 
Song sparrow 4 


Southeast Southwest 
(3 yrs. data) (6 yrs, data) 
Pro- Pro- 
Species _ tected Grazed tected Graze 
Pairs 2 & si 55 
Species 25 14 36 1g 
Acres 64 18 160 45 
Hole nesting: 
Pairs 23 6 113 30 
Species 8 6 12 8 
Pairs, per 100 
acres 36 = 333 71 67 
Tree nesting: 
Pairs 46 9 181 16 
Species 11 6 13 7 
Pairs, per 100 
acres 70 8650 82 36 
Shrub or ground 
nesting: 
Pairs 22 2 127 9 
Species 6 2 11 4 
Pairs, per 100 
acres 36 = 11 79 20 





Total pairs per 
100 acres 142 94 232 123 


In southeastern Ohio small grain 
fields were not used so much as in the 
southwestern area; thin stands of small 
grain probably accounted for the differ- 
ence. Meadows, however, supported 
larger populations of birds than in the 
better agricultural sections of the state. 
The reasons for this difference are not 
readily apparent except that good mead- 
ows are oasis-like interspersions in an 
area of comparatively scanty vegeta- 
tion. Meadow strips, as in southwestern 
Ohio, supported one and a half the 
number of birds found in comparable 
vegetation of large fields. Grasshopper 
and vesper sparrows again were the 
principal species apparently favored by 
farming in narrow strips. Reduction in 
the width of strips from an average of 90 
feet in southwestern Ohio to 45 feet or 
less in southeastern Ohio did not seem 
to affect populations. It seems, then, 
that the points of diminishing returns 
are somewhere above the 90-foot strips 
and somewhere below the 45-foot width. 
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Breeding bird populations were found 
to be slightly higher in the poor south- 
eastern part of the state than the more 
fertile southwestern part considering 
only corn, small grain, and meadow 
crops. Crop fields in the latter on a 4- 
year rotation averaged 31 pairs per 
hundred acres for large fields and 46 
pairs for the same crops in strip crop- 
ping. At first thought this appears con- 
trary to the general idea that “other 
things being equal, wildlife populations 
increase as the productiveness of the 
land increases.’’ Actually the available 
data do support this concept. Through 
soil conservation planning, crops on the 
farms censused were grown only on the 
best land available. This land then was 
intensively treated with lime, manure, 
and commercial fertilizer to produce 
maximum crop yields on limited acre- 
age. Fair yields of small grain and corn 
and excellent yields of legume hay were 
produced. Breeding bird censuses were 
made on such well-treated meadows. 
On the same farms the untreated, thin 
pastures supported only one-fifth as 
many birds as the more fertile pastures 
common in southwestern Ohio. 

Two ungrazed and two grazed woods 
of the beech-maple type described in the 
initial report have been censused for 
five consecutive years. The population 
figures for the entire period agree closely 
with those reported for the initial three 
years. As earlier reported, the number 
of pairs in ungrazed woods with a nat- 
ural understory of forest plants was 
approximately twice as great as in 
grazed woods of similar tree composi- 
tion but lacking a natural understory. 
The average population each year per 
hundred acres of protected woods was 
232 pairs as contrasted to 123 pairs in 


the grazed woods (Table 2). The differ- 
ence between these two conditions had 
little effect upon hole-nesting birds 
such as the titmouse, chickadee, and 
woodpeckers, which had populations of 
71 and 67 pairs, respectively, for un- 
grazed and grazed woods. Tree-nesting 
birds however were more than twice as 
abundant in the protected woods, and 
ground and shrub nesting species were 
nearly four times more abundant than 
under grazed conditions. 

A similar relationship between grazed 
and ungrazed woods was found in 
southeastern Ohio, although total popu- 
lations were not as high. Censuses were 
conducted for three years in the oak- 
hickory forests which predominated on 
the ridges. As in southwestern Ohio, 
hole-nesting birds were about equally 
abundant in both grazed and ungrazed 
tracts. Tree-nesting species were nearly 
one and a half times more abundant in 
protected woodsandshrub- and ground- 
nesting species were more than three 
times as abundant. 

The number of species present was 
also materially affected by grazing. 
Thirty-six species of birds, including 12 
hole-nesting, 13 tree-nesting, and 11 
ground- or shrub-nesting species were 
found in the moist ungrazed beech- 
maple woods of southwestern Ohio. 
Grazed woods of the same type within 
a few miles supported only 19 species. 
Of these 8 were hole-nesting, 7 tree- 
nesting, and 4 ground- or shrub-nesting 
species. The more xeric, oak-hickory, 
ungrazed woods in southeastern Ohio 
supported 25 species as compared with 
14 in nearby grazed woods. Eight of the 
species in protected woods were hole- 
nesting, 11 tree-nesting, and 6 ground- 
or shrub-nesting. The grazed woods 
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Table 3.—CuanGEs In Lanp Us From Sort ConsERVATION PLANNING AND Errxcts ON 


BREEDING Brirps IN O8IO. 






































Acres Average Change in population 
pairs 
Land use Before | After per Origi- Percent- 
agree- | agree- | Changes 100 nal Changes | age dif- 
ment ment acres | pairs ferences 
SOUTHWESTERN 
Pasture 2,546 | 2,647| + 101 64.3 | 1,637 | + 65 + 4 
Meadow 
(not stripped) 1,670 1,948 | + 278 47.0 786 | + 133 + 17 
Meadow (stripped) 0 482} + 4821! 74.7 0; + 360 
Corn (not stripped) 2,090 1,246 | — 844 2.5 53 | — 21 — 40 
Corn (stripped) 0 241} + 241 4.6 0; + 11 
Small grain 
(not stripped) 1,678 1,312 | — 365 8.1 137 | — 30 — 22 
Small grain (stripped) 0 241} + 241 29.9 Oo; + #72 
Grazed woods 367 0} — 367} 123.5 453 | — 453 —100 
Protected woods 118 566 | + 488 | 232.2 274 | +1,133 | +413 
Totals 8,469 | 8,683 | + 214 45.4 | 3,363 | +1,270 + 38 
SOUTHEASTERN 
Pasture 9,708 | 10,188 | + 480 16.9 | 1,640; + 81 + 6 
Meadow 
(not stripped) 3,617 2,592 | —1,025 56.4 | 2,029 | — 568 — 28 
Meadow (stripped) 0 1,230 | +1,230 | 89.7 0} +1,103 
Corn (not stripped) 1,750 531 | —1,219 18.6 316 | — 217 — 69 
Corn (stripped) 0 615 | + 615 0 0 0 
Small grain 
(not stripped) 1,750 531 | —1,219 0 0 0 
Small grain (stripped) 0 615 | + 615 7.6 0 0 
Grazed woods 765 212} — 553] 94.4 719 | — 519 — 72 
Protected woods 432 | 2,984 |} +2,552 | 141.7 613 | +3,615 +590 
Totals 18,022 | 19,498 | +1,476 29.5 | 5,317 | +2,392 + 45 























species included 6 hole-nesting, 6 tree- 
nesting, and only 2 shrub- or ground- 
nesting forms. 

It has been suggested that protected 
woods are not as favorable to many 
hole-nesting species as grazed woods 
but the data presented here leave little 
doubt that protected woods support 
greater populations. Reports by Dam- 
bach (1940) from northeastern Ohio, 
Mayall (1938) from Ontario, and Saun- 
ders (1936) from western Pennsylvania 
further emphasize this point. Hole- 
nesting birds represented 50 per cent of 
the pairs in grazed woods as compared 
with 29 per cent in protected woods, but 


there actually were slightly more such 
birds per hundred acres in the latter. 
Likewise there were just as many hole- 
nesting species in protected as in 
grazed woods. Some local exceptions 
probably occur, but in general, we ob- 
served that well-managed, protected 
woods have an abundance of naturally 
formed tree cavities. 

An attempt has been made to esti- 
mate the total increase in breeding 
birds resulting from adoption of soil 
conservation practices on the two 
demonstration areas studied. The total 
changes in land use and practices are 
assembled in Table 3. The data of this 
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paper were used for calculating bird 
populations before and after the 
changes were effected. A net gain of 
37.7 per cent is indicated in southwest- 
ern Ohio and of 44.9 per cent in south- 
eastern Ohio. A substantial part of this 
gain, however, results from material in- 
crease in the protected woods. Much 
of the woods area is newly planted and 
probably will not attain the population 
figure used in the calculations for many 
years. The grazed woods, too, probably 
will not show immediate change. For 
this reason the increase due to addi- 
tional protected woods is_ potential 
rather than actual. A comparatively 
greater increase of protected woods 
acreage accounts for the substantially 
higher increase in breeding birds in 
southeastern over southwestern Ohio. 
The data here refer only to land in 
crops, pasture, or woodland. Other 
areas on farms—principally home- 
steads, fence rows, roadsides, and idle 
land—support greater concentrations 
of birds than land in the uses discussed. 
These latter areas are affected by soil 
conservation planning when they con- 
tribute to the control of erosion and 
good land use, as often is the case. This 
paper, however, records only the effect 
on bird populations of soil-conserving 
practices applied on all farms planned 
by the Soil Conservation Service. The 
data from the two separated farming 
areas studied show conclusively that the 
application of these practices has in- 


creased breeding bird populations. The 
most important factors in effecting this 
change are: 


1. Fewer acres clean-tilled and in small 
grains (which support small popula- 
tions of breeding birds) and a corre- 
sponding increase in the acreage with 
permanent vegetation. 

2. More acres in meadow, which support 
higher populations of breeding birds. 

3. Breaking large crop fields into narrow, 
alternating strips of different crops re- 
sulting in an increase in the number of 
acceptable territories for field-nesting 
birds. 

4. Increased acreage of managed pastures, 
which support higher populations of 
breeding birds than poor pastures. 

5. Material increase in acreage of pro- 
tected woodlands, which support about 
twice as many birds as grazed woods. 
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USE OF NESTING BOXES FOR WOOD DUCKS BY 
OTHER WILDLIFE 


Louis G. Brown and Frank C. Bellrose, Jr. 


State Natural History Survey Division, Griggsville and Urbana, Illinois 


A preliminary study of wood ducks 
(Aix sponsa) in the Illinois River Valley 
(Hawkins & Bellrose, 1940) indicated a 
shortage of nesting sites for this species. 
Subsequently, some 800 board nest 
boxes (Pl. 15, A) were constructed by 
the Illinois Natural History Survey and 
placed along the Illinois and Missis- 
sippi rivers. It soon became apparent 
that species besides wood ducks, found 
the boxes to afford suitable den and 
nest sites. At times there was competi- 
tion among species for possession of 
boxes. The presence of several species 
of birds and mammals in boxes yielded 
information on their food habits, re- 
production, and ecology. Thus, it was 
deemed advantageous to study the use 
by other species. 


Nest Boxes 


The boxes were designed specifically 
for wood ducks. They were constructed 
of 1-inch undressed cypress, with inside 
dimensions of 10 by 10 by 24 inches and 
a circular entrance 4 inches in diameter 
4 inches below the top. The removable 
top was held in place by two hooks and 
eyes and a block 93 inches square, 
nailed to the under surface. Nest mate- 
rial consisted of a 2- to 4-inch layer of 
sawdust. The boxes were fastened to 
trees, with lag screws, at an average 
height of 15 feet. A modified form of this 
box was used by Hesselschwerdt (1942) 
for wildlife den sites on prairie farms in 
Illinois. 

Previous to construction of the board 
boxes, about 400 slab nesting boxes 


(Pl. 15, C) were erected for wood ducks 
in 1936, by the U. S. Bureau of Bio- 
logical Survey on the Lake Chautauqua 
National Wildlife Refuge. These were 
of rough bark slabs, with inside dimen- 
sions about 9 by 9 by 14 inches and en- 
trances 4 to 5 inches in diameter. They 
proved to be bulky, difficult to con- 
struct, and less resistant to weathering 
than board boxes. 

Boxes were distributed in selected 
areas in the Illinois and Mississippi 
river valleys. About 48 per cent were 
within federal or state wildlife refuges 
and the remainder on private lands and 
club properties; about 90 per cent were 
close to aquatic habitats. 

Information on the utilization of nest 
boxes by birds and mammals was com- 
piled in the course of life history studies 
on the wood duck and the fox and gray 
squirrel,! principally during the winter 
and spring of 1939, 1940, and 1941. 
Data were gathered by Arthur S. Haw- 
kins, Illinois Natural History Survey, 
Lyle K. Sowls, formerly of the Survey, 
and the writers. 

Local species that used the nest boxes 
were the fox squirrel (Sciurus n. niger), 


1 The wood duck study project of the IIli- 
nois Natural History Survey, was begun in 
1938 by Hawkins and Bellrose. The squirrel 
study is a joint project (Illinois FA 14-R) 
by the Illinois Natural History Survey, State 
Department of Conservation, and U. 8. Fish 
and Wildlife Service under the Federal Aid in 
Wildlife Restoration Act. The leader of the 
squirrel project is Brown, and Lee E. Yeager, 
Illinois Natural History Survey, supervises 
the project. 
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gray squirrel (Sciurus c. carolinensis), 
raccoon (Procyon l. lotor), opossum (Di- 
delphis 0. virginiana), flying squirrel 
(Glaucomys 0. volans), deer - mouse 
(Peromyscus sp.), screech owl (Otus 
asio), and sparrow hawk (Falco s. 
sparvertus). Records were made as to 
whether a box was occupied at the time 
of inspection, or had been used re- 
cently. Recent use was determined for 
squirrels by the presence of a well- 


used recently by these species. Fox 
squirrels were the most common inhabi- 
tants, in 3.3 per cent, screech owls 
second in 2.9 per cent, racoons in 0.9 
per cent, opossums in 0.5 per cent, and 
gray squirrels in 0.3 per cent. Of the 
occupied boxes, 1.1 per cent were used 
by a miscellany of species, starlings, 
house and Carolina wrens, flickers, deer 
mice, flying squirrels, and bees. 


Table 1—TypEsS AND PERCENTAGE UsE oF Woop Duck Nestine@ BoxEs By OTHER 
Witp.iFe IN ILuiNots, 1939-41. (All figures are percentages except in first column.) 
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* In 251 boxes. 


formed leafy nest, or the presence of cut 
mast; for screech owls by fresh pellets 
and fresh evidences of predation; and 
in a few cases for raccoons by the pres- 
ence of hair, a rank odor, and the 
rubbed, oily appearance of the entrance 
and box cavity. 


Ussr or Boxes 


The findings of two winter inspec- 
tions and of three in a series of spring 
inspections are given in Table 1. The 
data show that 9.1 per cent of the boxes 
were occupied at the time of inspections 
by various species exclusive of the wood 
duck, and that 26.4 per cent had been 


HABITAT AND USE 


Nest boxes were placed in two princi- 
pal types of habitat. About 32 per cent 
were in upland woods consisting mostly 
of black oak and hickory and to a lesser 
extent of beech and white oak. The 68 
per cent in floodplain habitats were in 
four types of cover: (1) scrubby black 
willow, frequently flooded; (2) black 
willow, soft maple, river birch, and 
white elm, occasionally flooded; (3) pin 
oak, white elm, river birch, and soft 
maple, rarely flooded; and (4) cypress 
and gum swamps in southern Illinois. 
There was no significant difference be- 
tween the percentage of boxes occupied 








300 JOURNAL OF WILDLIFE MANAGEMENT, VOL. 7, No. 3, Juty 1943 


on the uplands and the floodplains 
(Table 2). 

The almost equal percentage of oc- 
cupancy in the two principal types of 
habitat does not necessarily evaluate 
the importance of boxes within these 
two habitats. Surveys of natural tree 
cavities suitable for wood duck nesting 
revealed many more cavities per unit of 
area on the uplands than on the flood- 
plains. The oak-hickory uplands also 


tats. Many of the boxes classed ag ro. 
cently used were upland boxes used for 
storage or as feeding stations by fox 
squirrels, while floodplain boxes were 
used mainly as dens. Screech owls were 
more common in upland habitats which 
provided an abundance of small mam. 
mals and birds. Their occurrence on the 
floodplains was usually in association 
with dwellings, barn lots, or cultivated 
fields. Opossums were found in both Up- 


Table 2.—CompaRaTIVE Occupancy oF NEst Boxes IN UPLAND AND FLoopptaIn Hagr- 
TATS BY ANIMALS OTHER THAN Woop Ducks, 1939-41. (All figures are percentages. ) 
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provided mast, which was generally 
lacking on the floodplains. This com- 
parative abundance of food and cover 
on the uplands favored a higher popu- 
lation of squirrels, which utilized nest 
boxes but were not’ dependent upon 
them for dens. In contrast, the flood- 
plains had a lower population of squir- 
rels, which were largely dependent upon 
boxes for dens. In stands of black wil- 
low, nest boxes were practically the 
only available dens for fox squirrels, 
raccoons, opossums, and screech owls. 

Raccoons were found exclusively in 
the floodplain boxes, a majority in those 
located in stands of black willow along 
shore lines. Fox squirrel occupation of 
boxes was about equal in the two habi- 


land and floodplain habitats, but largely 
in the former. Gray squirrel habitat was 
determined by the density and composi- 
tion of the woody growth and not by 
the influence of water (Table 3). The 
few boxes within gray squirrel territory 
precluded any valid comparison be- 
tween upland and floodplain habitats 
for this species. 


WINTER Vs. SPRING USE 


The boxes were utilized most com- 
monly during the winter months. Dur- 
ing the winters of 1939-40 and 1940-41, 
12 per cent were occupied and 32 per 
cent classified as recently used. Winter 
observations during zero weather found 
fox squirrels, opossums, and raccoons 
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in a lethargic, semihibernating condi- 
tion. Fox squirrels and opossums slept 
buried within leafy nests, but raccoons 
slept in clean boxes or on top of the box 
litter. Aside from the frost-bitten ears 
and tails of opposums, there was no 
evidence of undue exposure. 

Spring inspections in 1939, 1940, and 
1941 showed only 8 per cent of the boxes 
were occupied by wildlife other than 
wood ducks and 23 per cent were 
classified as recently used. Spring 
use is commonly for the rearing of 
young and as dens by males and juve- 
niles. As previously suggested, mam- 
mals using the boxes in spring are in 
direct conflict with nesting wood ducks. 
Fox squirrels compete for nesting sites 
of the wood duck and destroy many of 
the nests, as do raccoons. 


EFFECT OF REFUGES 


Approximately 48 per cent of the 
boxes were on the Lake Chautauqua 
National Wildlife Refuge near Havana 
and on the state Horseshoe Lake Ref- 
uge near Cairo. The remainder were on 
private lands where wildlife was ex- 
posed to the usual hunting pressure. All 
types of habitat were represented on the 
refuge and non-refuge areas, although a 
slightly greater percentage of boxes 
were in floodplain types on the refuge 
areas. 

The percentage utilization of boxes 
by any species except the raccoon was 
not materially greater in refuge than in 
non-refuge areas, thus: 


Refuges Non-refuges 
Fox squirrels 4.0 - 4.0 
Gray squirrels 0.3 0.3 
Raccoons ra 0.3 
Opossums 0.2 0.7 
Screech owls 2.7 4.1 
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Raccoons were thus five times more 
abundant in boxes on refuges than in 
those on non-refuge lands. These find- 
ings indicate that the protection af- 
forded by refuges in Illinois may be im- 


Table 3.—ReEMatIns oF ScREECH OWL 
Prey 1N Nest Boxess, 1939-41. 


Species Times Found 
Mammals 
Deermouse 5 
Meadow mouse 1 
ad 1 
ing squirrel 1 
Birds di 
Blue jay 
Cardinal 
Junco 
English sparrow 
Downy woodpecker 
Flicker 
Starling 
Hairy woodpecker 
Red-headed woodpecker 
Quail 
Mourning dove 
Pigeon 
Red-winged blackbird 
Red-bellied woodpecker 
Bluebird 
Robin 
Baltimore oriole 
Goldfinch 
Wren 
Fishes 
Gizzard shad 
Sunfish 
Crustaceans 
Crayfish 
Unidentified 


Total 259 


portant in establishing greater raccoon 
populations, but that under most condi- 
tions refuges are ineffectual in increas- 
ing populations of fox squirrels for 
which factors other than the hunting 
kill appear to be more important in 
limiting the population. 
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Box Usr AND PoPULATION 
FLUCTUATIONS 


We believe that comparing the an- 
nual use of den boxes by resident game 
species will indicate, within limits, any 
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local fluctuations in the numbers of 
these species. The two important fac- 
tors known to affect the utilization of 
boxes are the abundance of natural dens 
and numbers of den-seeking animals. 
Since the number of natural den cavi- 
ties remains approximately static over 
large areas, yearly inspections of boxes 
on the same areas, under similar pheno- 
logical and climatic conditions, would 
seemingly reflect population changes. 

Fluctuations for the fox squirrel are 
indicated in Table 1. In the spring, 
about 3 per cent of the boxes were occu- 
pied in 1939, 1.8 per cent in 1940, and 
2.5 per cent in 1941. In the winter, only 
3.5 per cent of the boxes were occupied 
in 1939-40 and 8.9 per cent in 1940-41. 
Other studies by the senior author sub- 
stantiate these findings of a high fox 
squirrel population in the autumn of 
1940. 

The greatest use of boxes by opossum, 
1.1 per cent, was during the spring of 
1939. Thereafter a decrease in occu- 
pancy was observed, denoting a drop in 
the population; and trappers then 
caught fewer opossums. 


DISCUSSION OF SPECIES 
FOX SQUIRREL 


These rodents occupied an average of 
3.3 per cent of all boxes. They investi- 
gated almost every one erected and car- 
ried leaves into more boxes than indi- 
cated in Table 1 as occupied or recently 
occupied. During the winter they com- 
monly filled entire boxes with leaves, 
which protected them during periods of 
inactivity resulting from severe 
weather. Near-zero weather induced 


sleep from which squirrels were readily 
aroused when the boxes were opened. On 


two occasions, three squirrels were 
found sleeping in the same box, 

Many boxes not in actual use were 
apparently visited by squirrels during 
their foraging activities. Approximately 
18 per cent were classified as recently 
used, and of these about one fifth were 
used for storing mast or as feeding sta- 
tions. Any box within fox squirrel 
range may afford emergency shelter for 
these animals. Of the seven fox squirrels 
found dead in boxes one apparently had 
died from wounds inflicted by a rapa- 
cious bird; determination was impossi- 
ble in the others. 

The average occupancy was 7.2 per 
cent in winter, and 2.4 per cent in 
spring. Of 36 fox squirrels in boxes 
during winter there were 24 males and 
12 females. The decreased use in spring 
is predominantly by males. Utilization 
by females is believed to remain fairly 
constant; 28 with litters were found 
during the spring in 51 occupied boxes, 
On areas where fox squirrels are abun- 
dant and den boxes are present, nat- 
ural den cavities are taken in preference 
to den boxes, but when the natural 
cavities are occupied some young are 
reared in nest boxes. Den boxes are he- 
lieved to increase materially the carry- 
ing capacity of most areas in which they 
were placed. Male squirrels that moved 
from nest boxes are believed to have 
dispersed from nest box areas to reside 
in secondary retreats, such as leafy 
nests. 

During three inspections in spring, 28 
litters of young squirrels were found, 
averaging 2.5 per litter. They were born 
from the last week in February to the 
second week in March and by June were 
able to shift for themselves. One in- 
vestigation of a box containing a litter 
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ysually was sufficient disturbance to the 
female to move her young. Nesting ma- 
terial consisted of finely chewed leaves 
with occasional additions of grasses, 
rags, and waste paper. 

In March, 1942, all but four of 165 
nest boxes erected in December, 1941, 
on the Lake Chautauqua National 
Wildlife Refuge had been used by squir- 
rels in the three months they had been 
in place. Inspection disclosed eight lit- 
ters, averaging 2.7 per litter. This 
showed the need for boxes in the area 
and the readiness of squirrels to use 
them when natural den cavities are 
scarce. 


GRAY SQUIRREL 


Gray squirrels were found in only 13 
boxes during the entire study. Most of 
the boxes were not within gray squirrel 
habitats. The Horseshoe Lake Refuge, 
in which cypress, gum, oak, and beech 
predominate, had a high gray squirrel 
population, yet only five squirrels were 
found in four investigations of the 50 
boxes located there. The many natural 
den cavities in the area, the exposed 
location of the boxes, and the large en- 
trances in the boxes may have com- 
bined to prevent much use of boxes by 
gray squirrels. Only four litters of gray 
squirrels were found in boxes. 


RACCOON 


Racoons were found only in flood- 
plain boxes, mostly in those within 
wildlife refuges. As a result of hunting 
and trapping, privately owned lands 
had a comparatively lower racoon popu- 
lation, and boxes on those lands were 
subject to molestation. In all 32 rac- 
coons were found, 18 in hibernation 
during winter inspections. A hibernat- 


ing raccoon is rolled up, with its head 
down, and is difficult to flush from the 
box or even to arouse. 

Of the 32 raccoons, 26 were in boxes 
on the Lake Chautauqua Refuge, where 
an unusually high concentration of 
these animals and a scarcity of natural 
dens favored use of the nest boxes. On 
this area, raccoons also used bank dens 
extensively and on four occasions were 
found hibernating in muskrat houses. 
Most of the raccoons found were in slab 
boxes, a fact that may be attributed to 
the larger entrances in such boxes and 
their location in areas of raccoon con- 
centration. The Horseshoe Lake Refuge 
had an equally heavy concentration of 
raccoons, but the 50 board boxes there 
yielded only one adult and one litter in 
four inspections. There was a distinct 
difference in the comparative abun- 
dance of dens on the two areas. The 
Horseshoe Lake area abounded in over- 
mature cypress, gum, oak; and beech 
trees which provided many excellent 
natural dens, hence boxes were unnec- 
essary there. 

There was a noticeable decrease in 
the spring use of boxes by raccoons, due 
probably to dispersal and also a sense 
of insecurity for the rearing of young. 
Eight litters, averaging 2.4 each, and 
13 adults were found in boxes during 
inspections in spring. Several litters 
were moved following inspection. Haw- 
kins and the junior author found five 
litters, averaging 3.6 per litter, in na- 
tural cavities while inspecting wood 
duck nests where both natural cavities 
and boxes were present. The young rac- 
coons were born about the last of April 
or first of May, and all were found in 
rather large and shallow natural cavi- 
ties in trees. 
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OpossuM 


Opossums make no consistent or ex- 
tensive use of den boxes; the latter 
served merely as temporary quarters 
whenever natural dens were lacking. 
Opossums often were found in natural 
cavities a few yards from den boxes. 
A slightly larger number of opossums 
occupied boxes during the spring than 
during the winter (Table 1). Half of 
those found in spring were females with 
young. 

Opossums are vulnerable to low win- 
ter temperatures in the latitudes of 
Illinois, as several individuals with 
frozen ears, feet, and tails were found in 
the winters of 1939-40 and 1940-41. 
These were in natural cavities and also 
in boxes filled with leaves. One animal 
found dead in a box in the spring of 
1939, evidently had died during the 
previous winter. There appears to be 
very little competition between opos- 
sums and other species for den boxes at 
any time. 

SCREECH OWL 


These owls inhabited 2.9 per cent of 
the boxes. Next to fox squirrels, they 
used them more than any other species. 
A total of 100 adult screech owls, 16 
nests and 159 boxes containing pellets 
or evidences of predation was found in 
two winter and three spring inspections. 
Of the adults, 55 per cent were of the 
red phase and 45 per cent of the gray 
phase; often birds of both color phases 
were together in a box. 

Hesselschwerdt (1942) has shown by 
banding that a pair commonly uses sev- 
eral boxes within its home range. A few 
are found in the same area in succeeding 
years. During incubation, both mates 
are occasionally found in the same box, 
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but more often one—presumably the 4 
male—is in a box a short distance from — 
the nest. 

The chronology of screech owl negtg 7 
was remarkably even. There wag — 
scarcely one week of difference in any 
one year between the departures of © 
young from the various nests. In 1941, i 
egg clutches were laid during the first 7 
days of April; hatching occurred from 7 
April 23 to 26; and the young left from — 
May 19 to 25. Sixteen clutches averaged | 
4.2 eggs, hatchability was high, and ap © 
average of 4 young left 7 nests. After _ 
the young emerged no screech owl was | 
found in the boxes during the re © 
mainder of the summer. 

The incubating birds invariably ap- 
pear torpid; they can be picked up, 
handled, and returned to the nest with- 
out displaying the slightest animation. 
Many of the non-incubating birds, how- ~ 
ever, struggle, lash out with their 7 
talons, and snap their bills angrily. 

The extensive use of nest boxes as 
feeding sites provides means to learn, 
certain aspects of the food habits of | 
this owl. Removal of the remnants | 
of prey from boxes at each inspection 
precluded the possibility of duplica- 
tion in recording the data. Table 3 7 
indicates the comparative predation on © 
small birds and the variety of species | 
preyed upon. It is by no means a com- © 
plete picture, since feathers are prone to © 
be left more than other remains. Small 
mammals were consumed entirely and © 
showed up only in pellets, which were ~ 
not examined in this study. 

Remains of permanently resident © 
birds and winter visitants predomi- 
nated significantly. Only six of the birds 7 
listed were exclusively summer resi 
dents, but many of the unidentified — 
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feathers were from migrant warblers, 
yireos, and sparrows. With two owls 
that lived close to a lake almost every 
inspection yielded fresh remnants of 


small fish. 


SPARROW HAWK 


This species was unimportant in use 
of the boxes. Only one nest was found 
in a box in 2,107 inspections during 
three springs, a much lower use-rate 
than found by Hesselschwerdt (1942) 
in a prairie farm habitat (3 nests in in- 
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squirrel, and screech owl, but does not 
have the optimum depth or entrance 
size for squirrels and the raccoon. 

The use-rate by species other than 
the wood duck probably could be in- 
creased materially by placing the boxes 
at more favorable heights and in more 
strategic locations. When erected for 
wood duck boxes were placed about 50 
yards apart and at an average height of 
15 feet; this spacing is too close and the 
height too low for maximum use by the 
fox squirrel, raccoon, and opossum. An 


Table 4.—RECOMMENDATIONS FOR Boxgs. (l-inch rough lumber.) 


Box 
dimensions 
(inches) 
Fox and gray squirrels 8 X 8 X 30 
Raccoon and opossum 12 X 12 X 36 
Screech owl 7X7X18 


Species 


spections of 56 boxes over 2 years). The 
lesser use in bottomlands and contigu- 
ous uplands along the Illinois and Mis- 
sissippi river valleys is explained par- 
tially by the habitats and habits of this 
species. 


MIscELLANEOUS USE OF BoxEs 


Several additional species made lim- 
ited and irregular use of nest boxes, but 
their presence was relatively unim- 
portant from a game management 
standpoint. These included 19 deer 
mice (2 with litters), 18 flying squirrels 
(2 with litters), 8 Carolina wrens 
(nests), and 4 flickers. During five in- 
spections 33 beehives (not included in 
Table 1) were found. 


RECOMMENDATIONS 


The type of box erected by the Illi- 
nois Natural History Survey is the best 
general purpose box so far devised for 
the wood duck, raccoon, opossum, 


Entrance Height from Location of 
diameter ground entrance 
(inches) (feet) 

3 20-40 Next to tree 
5 15-30 Next to tree 
3 10—20 Away from tree 


entrance close to one edge rather than 
centered on one side is considered 
preferable for these mammals. . 
Recommendations for the construc- 
tion and erection of nest boxes for the 
squirrel, raccoon, and opossum are 
given in Table 4. These are based on ex- 
perience derived from use of boxes by 
these animals, supplemented by ob- 
servations on the use of natural cavities. 


SUMMARY 


1. Approximately 800 nest boxes of 
boards were erected by the Illinois Nat- 
ural History Survey and 400 slab boxes 
by the U.S. Fish and Wildlife Service. 
All were inspected during the winter 
and spring seasons of 1939, 1940, and 
1941, to determine their use by species 
other than wood ducks. 

2. In all 9.1 per cent were occupied 
when inspected, and 26.4 per cent had 
been used recently. Fox squirrels oc- 
cupied 3.3 per cent, screech owls 2.9 
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per cent, raccoons 0.9 per cent, opos- 
sums 0.5 per cent, gray squirrels 0.3 per 
cent, and other species 1.1 per cent. 

3. Between boxes in upland and 
floodplain habitats there was no sig- 
nificant difference in utilization by all 
species studied except the raccoon. The 
placing of boxes, particularly in flood- 
plain habitats, is believed to have in- 
creased the carrying capacity for cav- 
ity-dependent species. 

4. The boxes were used most fre- 
quently by the species studied during 
the winter as shelter sites. Spring use 
was generally lower, due probably to a 
greater relative abundance of sites for 
rearing young. 

5. The species studied were no more 


numerous in refuge areas than in nop. 
refuge areas of equivalent size, except 
the raccoon, the populations of which 
was unusually high on refuge areas, 

6. It is believed that regular inspec- 
tion of den boxes, under similar pheno- 
logical and climatic conditions, will in- 
dicate local fluctuations in populations 
of cavity-dependent species. 
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KANGAROO RAT BURROWS IN EARTH STRUCTURES! 
Lawrence V. Compton and R. Frank Hedges 


Soil Conservation Service 


In many regions the success of farm- 
ing, ranching, and erosion control de- 
pends upon the extensive use of earth 
structures such as furrows, dikes and 
dams. In localities inhabited by burrow- 
ing rodents, these are often used as den 
sites by the animals. The entrances to 
dens are conspicuous and suggest that 
the structures are endangered by the 
presence of the animals. Considering 


1 Study was made at the suggestion of 
A. E. Borell, Regional Chief, Biology Divi- 
sion, Soil Conservation Service, who criti- 
cized and reviewed the work; other members 
of the Service gave assistance; E. Raymond 
Hall, California Museum of Vertebrate 
Zoology, identified the specimens of kangaroo 
rats. 


Albuquerque, New Mexico 


the cost of the structures and the losses 
that would result if they failed, it is 
obviously desirable to determine the re- 
lationship of burrowing rodents to earth 
structures. 

Species of kangaroo rats are the ro- 
dents most frequent in earth structures 
in the Southwest. The banner-tailed 
kangaroo rat (Dipodomys_ spectabilis 
baileyi) and Ord kangaroo rat (D. ordii 
montanus) are considered in this report. 


METHODS 


The data presented here were gath- 
ered from June to October, 1940, on the 
Alameda Grant in Bernalillo and San- 
doval counties, 10 miles north of Albu- 
querque, New Mexico. Contour fur- 
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rows, contour dikes, and stock pond 
dams, constructed in 1936 on unculti- 
vated range land, were investigated. 
Readers who wish detailed descriptions 
of the construction and operation of 
such structures should consult publica- 
tions by the American Society of Agri- 
cultural Engineers (1938) on contour 
furrows; Hamilton (1938) on contour 
dikes; and Hamilton and Jepson (1940) 
or the National Resources Committee 
(1938) on stock pond dams. 

Sample structures were measured to 
determine length, height, width, and 
other pertinent dimensions. As used 
here, a “den” is an underground bur- 
row or system having one or more open- 
ings to the surface, and an “entrance” 
is a surface opening to a burrow. All 
dens were counted in each structure and 
were enumerated as to kind, number of 
entrances, activity, and location on the 
structure. The extent of each den and 
the number of its entrances were deter- 
mined either by excavation or by fore- 
ing smoke from an automobile exhaust 
into it (Hedges, 1941). 

The illustrations are of dens that we 
excavated. The presentation is as if the 
soil had been cut away until the bur- 
rows were fully revealed, except that in 
the vertical view the entrances are 
shown as closed ellipses. Broken lines 
denote a burrow beneath or beyond a 
burrow shown by solid lines. Burrows 
of the Ord kangaroo rat varied slightly 
from two inches in diameter, but all are 
drawn as of this size. Those of the ban- 
ner-tailed kangaroo rat are drawn to 
scale. All measurements are in feet (’) 
or inches (”). 

Three classes of data are recorded in 
the tables: Dens, entrances, and en- 
trances per den. The first two classes are 


analyzed as to “per cent” and “linear 
feet of structure per unit of count.” 
The column of “count” is derived from 
the field data. The “per cent” is calcu- 
lated with the total of dens and of en- 
trances as 100 per cent in their respec- 
tive classes. The “linear feet of struc- 
ture per unit of count” is calculated by 
dividing the length of the structure by 
the count. The expressions ‘downslope 
side” and “upslope side’”’ refer, respec- 
tively, to that portion of the structure 
and adjoining ground surface that lay 
downslope or upslope of the crest of 
the dike. In the dams the top or crest is 
considered apart from the downstream 
and upstream faces. 

Water percolates through and under 
earth dikes and dams regardless of their 
size or the materials of which they are 
constructed. A structure adequately de- 
signed retards this flow sufficiently so 
that water entering the fill sinks below 
the ground level before reaching the 
downstream face. The highest line of 
flow through the fill and subsoil is the 
line of saturation; this must not inter- 
sect the downstream face or toe, else 
seepage may develop and the structure 
will be in danger of failing. 

The actual effects of kangaroo rats 
upon earth structures are not known 
and could be determined only by pro- 
longed observation. Their possible ef- 
fects can be conjectured from the man- 
ner in which they burrow in structures. 
Burrows that extend from one face to 
the other through a functional part of 
the structure may allow free passage of 
water. Those on the upstream face may 
conduct free water into the fill and pro- 
ject the line of saturation toward the 
downstream face. Burrows on the down- 
stream face may intersect the line of 


saturation. Intersection or alteration of 
the line of saturation might cause seep- 
age. Either seepage or free passage of 
water is likely to endanger a structure. 
Discovering the relationship of kan- 
garoo rats to earth structures is, there- 
fore, that of determining whether their 
burrows (1) allow free passage of water 
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10 to 40 feet, and are usually prepared 
with a bladed implement. The exea. 
vated soil is turned downhill and either 
spread or allowed to remain as it falls. 
it may form a small dike but this is not 
expected to retard the flow of water. 
The furrows intercept and retain all or 
part of the run-off water, allow it to be 
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Fig. 1. Den of Ord kangaroo rat (Dipodomys ordii montanus) in a contour furrow. A. Lat- 
eral view. B. Vertical view. Type 1 (see text), less than 8 feet long, no rooms, restricted to 
structure and substrata beneath. Measurements in B are distances from dike surface to floor 


of burrow. 


through the fill; (2) affect the line of 
saturation; and (3) have other effects 
upon the operation of structures. 


Contour FurRows 


Contour furrows are shallow ditches 
at a right angle to the direction of 
slope, on the same level throughout 
their length, at horizontal intervals of 


absorbed, and prevent it from con- 
tributing to peak flow and erosion. 
Since the dike is non-functional, we 
are concerned only with the effect of 
rodent burrows upon the function of the 
furrow. Any action that would increase 
its efficiency to catch water and allow 
the water to enter the soil would be 
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beneficial; action that would lower this 
efficiency would be detrimental. Bur- 
rows with entrances in a furrow in- 
erease the absorptive surface. Those ex- 
tending from the furrow to entrances 
downslope of the dike likewise allow 
more water to enter the soil and may 


age composition of the soil was sand, 
72; silt, 18; and clay, 10. Only the Ord 
kangaroo rat had burrowed in the con- 
tour furrows and their dens were of two 
types: 

Type 1. Dens with a total burrow 
length of less than eight feet, with no 
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Fig. 2. Den of Ord kangaroo rat (Dipodomys ordii montanus) in a contour furrow. A. Lat- 
eral view. B. Vertical view. N, nest; R, room. Type 2 (see text), extensive burrow system not 
restricted to structure or substrata beneath. Measurements in B are distances from ground 


surface or dike surface to floor of burrow. 


also act as slow “‘weeps”’ for the furrow. 

The contour furrows studied were 
constructed by hand labor and had 
smoother surfaces and a more evident 
dike than machine-made furrows. The 
furrow in which all dens were counted 
was 1,000 feet long, 32 inches wide, and 
5 inches deep. The dike was 48 inches 
wide and 3 inches high. The ground 
surface slope was 23° and the percent- 


nests and usually no rooms, and re- 
stricted to the structure and the sub- 
strate beneath it (Fig. 1). Entrances 
were on the dike or in the furrow. Such 
dens do not appear to be used as living 
quarters; possibly they are used as 
playgrounds and as escape cover. Some 
may be in process of construction, or 
abandoned before completion. 

Type 2. Dens with extensive burrow 
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system, with or without rooms, and not 
restricted to the structure or the sub- 
strata beneath it (Fig. 2). Some have 
rooms and nests. Burrow entrances were 
on the dike, in the furrow, and, in some 
cases, on the undisturbed surface up- 
slope or downslope of the structure. 
Dens of both types answer the pre- 
viously outlined requirements benefit- 


Table 1.—ActiviT1iEs oF Orp KaNnGArRoo 
Rats 1n A 1,000 Foot Contour Furrow. 


Linear 
feet of 
structure 
Per per unit 
Activity Count cent of count 
Dens 
With entrances 
on downslope 10 76.9 100.0 
only on downslope 2 15.4 500.0 
on upslope 11 84.6 90.9 
only on upslope 3 23.1 333.3 
Extending through 
dike* 8 61.5 125.0 
Active 11 84.6 90.9 
Totals 13 76.9 
Entrances 
Downslope side 14 53.8 71.4 
Upslope side 12 46.2 83.3 
Number per den 1-3 
Average per den 2 
Totals 26 38.5 


® Since the dike is small, these dens have 
burrows that, strictly speaking, pass under 
rather than through the dike (Figs. 1, 2). 


ing the furrow and neither has features 
that would lower its efficiency. Type 1 
with relatively short burrows is the 
more important of the two because of 
its greater frequency of occurrence. The 
contour furrow studied contained 13 
dens, eleven (85%) of type 1, and two 
(15%) of type 2. There were 26 en- 
trances, of which 12 (46%) were in the 
furrow or on the upslope side of the 
dike (Table 1). Examination of contour 
furrows in this and other localities pro- 
vided no evidence that kangaroo rat 


burrows had impaired their efficiency. 
We conclude that Ord kangaroo rat 
dens are harmless and are possibly bene- 
cial in contour furrows. 


Contour DIKES 


Contour dikes are enlarged adapta- 
tions of the contour furrow, but with 
both the dike and ditch as functional 
parts. They are on the contour, at hori- 
zontal intervals of 50 to 100 feet and are 
usually constructed with power equip- 
ment. The soil from the ditch is turned 
downhill and formed into a dike. 

Since both the ditch and dike are 
functional parts of the contour dike, it 
is necessary to determine the effects 
that rodent burrows have upon the en- 
tire structure. The action of burrows in 
allowing more water to enter the soil is 
the same as in the contour furrows and 
in this respect those in the ditch may be 
beneficial. Burrows that extend through 
the dike or that alter its line of satura- 
tion may cause the structure to fail. 

The dikes studied were constructed 
by hand labor and had not been com- 
pacted by passage of equipment, but 
did not differ in external features from 
those made with machinery. The dike 
analyzed was 964 feet long, 12 feet 2 
inches wide, and 24 inches high. It had 
a crest 1 foot wide and side slopes of 3 
(horizontal) to 1 (vertical). The ditch 
was 10 feet wide and 18 inches deep. 
The ground slope and composition of 
the soil were the same as for the con- 
tour furrow. The Ord kangaroo rat was 
the only species that had burrowed in 
the contour dikes. 

There were 46 dens in the dike, but 
the large size of the latter made it diffi- 
cult to determine the subterranean na- 
ture of all these, so they could not be 
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classified as to type as were those in the 
contour furrow. In the contour dike 
there were 33 times as many dens as in 
the contour furrow, and the average den 
was larger and had more entrances 
(Fig. 3). 

Thirty-four dens had burrows that 


broken because of rodent burrows, but 
it was impossible to determine the num- 
ber damaged in this manner because of 
difficulty of distinguishing between such 
breaks and those caused by over- 
topping. No breaks had occurred in the 
dike studied, possibly because it was 
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Fig. 3. Den of Ord kangaroo rat (Dipodomys ordii montanus) in a contour dike. A. Lateral 
view. B. Vertical view. N, nest; R, room. Measurements in B are distances from dike surface 


to floor of burrow. 


extended through the dike from one 
side to the other. Because water might 
flow through the dike along these bur- 
rows, there was a point of possible 
break on the average in every 28 feet 
of length (Table 2). Since perforation 
of the dike occurs frequently, the effect 
that burrows have upon its line of sat- 
uration is comparatively unimportant. 
Some contour dikes in the vicinity had 


high on the watershed and had not held 
much water. 

The contour dike appears to be ideal 
for occupancy by Ord kangaroo rats. 
In it, their dens are numerous and ex- 
tensive; entrances occur on the dike and 
in the ditch; and burrows extend from 
the crest to the substrata, and from one 
side to the other. The area require- 
ments for den construction appear to be 
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satisfied by the size of the dike, since 
these rats do not burrow extensively in 
either the smaller contour furrow or the 
larger stock pond dam. Other features 
that may make it favorable for den 
building are disturbed soil and gently 
sloping surface. 

We conclude that, in an area inhab- 
ited by Ord kangaroo rats, a retention 
dike, of sandy, non-compacted soil, 
with approximately a 13-foot base, 2- 


Table 2.—ActTiviTIEsS oF Orp KANGAROO 
Rats in A 964 Foot Contour DIKE. 


Linear 

feet of 

structure 

Per per unit 

Activity Count cent of count 


Den 
With entrances 


on downslope side 41 89.1 23.5 
only on downslope 
side 7 18.2 1387.7 
on upslope side 39 84.8 24.7 
only onupslopeside 5 10.9 192.8 
Extending through 
dike 34 73.9 28.3 
Active 29 63.0 33.2 
Total 46 100.0 20.9 
Entrances 
On downslope side 93 66.0 10.4 
On upslope side 73 44.0 13.2 
Number per den 1-8 
Average number per 
den 


Average number 
per den extending 
through dike 4.1 
Total 166 100.0 5.8 


foot height, and 1-foot crest, will be 
occupied by these rodents and may suf- 
fer damage through perforation. In 
dams, neither Ord nor banner-tailed 
kangaroo rats built burrows through the 
fill where its width exceeded 12 feet 
(see discussion of stock pond dams). In 
dikes the greatest penetration was 12 
feet 8 inches. The similarity of these 


figures suggests i'.at 13 feet of fill mate- 


rial is about the maximum that will be 


pierced by either of these species, If g 
maximum burrowing distance proves to 
be demonstrable for dikes, as is the case 
with stock pond dams, then rodent 
damage from perforation may be re- 
duced by increasing the widths of base 
and crest. Such increase in width would 
probably reduce the likelihood of bur. 
rows affecting the line of saturation. 


Srock Ponp Dams 


Range stock ponds of the impounding 
type are relatively -small earth dams, 
with or without excavated basins, 
placed in water courses to collect water 
for use by livestock. The dams are of 
rolled-fill construction and of either 
core or simple embankment design. In 
the core type, a core of selected semi- 
impervious materials extends through 
the embankment from end to end and 
from the foundation to the bottom of 
the freeboard (freeboard is that part of 
the embankment above the maximum 
water level at designed flood stage). In 
the simple embankment type, uniform 
material of low permeability is used 
throughout. In each type, the dam is 
sealed to the foundation by an exca- 
vated keyway. A spillway that provides 
three feet or more of freeboard is placed 
at one end of the dam to dispose of 
water in excess of storage capacity. The 
top width varies with different mate- 
rials and usage. The upstream face may 
have an appropriate slope usually not 
steeper than 3 (horizontal) to 1 (verti- 
cal), the downstream face not steeper 
than 2 to 1. 

Four stock pond dams were studied. 
Their average size was: 256 feet long; 
11 feet high at middle, 2 feet high at 
ends; 46 feet basal width at middle, 10 
feet basal width at ends; 4 feet wide at 
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crest; and 4,25 feet of freeboard. The 
height at the middle ranged from 9 to 14 
feet. Both faces had slopes of approxi- 
mately 23 to 1. The keyway was 2 feet 
deep and 8 feet wide. Throughout con- 
struction, the earth was dry-compacted 
with a sheepsfoot roller. The type of 
soil made a core desirable, but it was 
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burrow systems seen in the contour 
dikes. Burrows of the largest Ord dens 
extended over an area of 8 square feet 
and to a vertical depth of 2 feet. Dens 
of the banner-tail occurred on the down- 
stream face and on the crest, but only 
above the highest seasonal water level 
on the upstream face. The dens of the 


Table 3.—KanGaAROoO Rat AcTIVITIES IN Four Stock Ponp Dams wita Tota. LENGTH 


or 1,025 FEET. 






































D. ordit D. spectabilis Both species 
iain Linear 
Activity c Per | count | Pet | Per | ft. of dam 
ount | cent ount | cent | Count! cent | per unit 
of count 
DENS 
With entrances 
on downstream face 45 53.6 27 96.4 72 64.3 14.2 
only on downstream face 36 42.8 19 67.8 55 49 1 18.6 
on upstream face 46 64.8 8 28 .6 54 48.2 19.0 
only on upstream face 36 42.9 1 3.6 37 33.0 Bt 
on crest 5 5.9 6 | 21.4 11 9.8 93.2 
only on crest 2 2.4 —- om 2 1.8 512.5 
Extending through dam in free- 
board 12 14.3 8 | 28.6 20 I7..2 51.2 
Active 81 96.4 26 | 92.8 107 | 95.6 9.6 
Totals 84 _— 28 —_— 112 — 9.1 
ENTRANCES 
On downstream face 134 47.0 112 73.2 | 246 56.2 4.2 
On upstream face 143 50.2 26 17.0 169 | 38.6 6.1 
On crest 8 2.8 15 9.8 23 5.2 44.6 
Number per den 1-14 — 2-16 —- —— = — 
Average number per den 3.39 — 5.46 — 3.91 — oo 
Totals 285 — 153 — 438 — 2.3 





not used because of the absence of suit- 
able materials from which to construct 
it. The average percentage composition 
of the soil was sand, 81; silt, 10; and 
clay, 9. 

There were 112 kangaroo rat dens in 
the four dams, 84 (75%) Ord dens, and 
28 (25%) banner-tail. The Ord dens 
occurred in a fairly uniform distribution 
over the surface of the dams, with the 
same number on the upstream as on the 
downstream face (Table 3). They were 
small and did not have the extensive 


banner-tail were large with many en- 
trances and extensive burrow systems 
(Fig. 4); in the largest, the burrows ex- 
tended over an area of 100 square feet 
and to a vertical depth of 3 feet. 
When these dams were first studied 
the impounding basins were dry. They 
were re-examined after all had caught 
water; two had spilled and two had 
been within two feet of spilling. All the 
banner-tail dens on the upstream faces 
were above the highest water levels. 
When the “tanks” were dry, the Ord 
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Fig. 4. Den of banner-tailed kangaroo rat (Dipodomys spectabilis baileyi) in the downstream 
face of a stock pond dam. A. Sectional view through the line A-B of the vertical view. B. Ver- 
tical view. N, nest; C, closed burrow; S, store of food. The letters “C” and “S” indicate that 
the burrow was closed with soil, debris, or food from the nearest dotted line to the end of the 
. burrow or to the next dotted line. Extent of mound omitted on ground plan to avoid con- 

fusion of lines. It was roughly an ellipse with the short axis as shown in the sectional view, 
and the long axis sufficient to include all burrow entrances except one in the lower right 
corner. The measurements in B indicate distances from surface of dam or mound to floor 
of burrow. 
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dens had been found both below and 
above levels subsequently reached by 
the water. Since dens of the banner- 
tailed kangaroo rat occurred indis- 
criminately on the downstream face, 
but only above the highest water levels 
on the upstream face, it appears that 
this species will not tolerate flooding of 
its dens. On the other hand, the Ord 
dens were as frequent below as above 
these levels, so it may be assumed that 
the den-building proclivities of this 
species, particularly in making small 
dens, are not greatly deterred by occa- 
sional flooding. From this it may be 
concluded that the highest seasonal 
water level delimits occurrence of ban- 
ner-tail dens on the upstream face of a 
dam, but this level has little effect upon 
the occurrence of Ord dens. The intol- 
erance to flooding of banner-tailed kan- 
garoo rats may account for the absence 
of their dens from contour furrows and 
contour dikes. 

Twelve of the Ord dens and 8 of the 
banner-tail dens extended through the 
dam from upstream to downstream 
face. Thus, 20 (18%) of all kangaroo rat 
dens perforated the dam. They did so, 
however, only where the fill was 12 
feet or less in width; all these were re- 
stricted to the freeboard and could not 
cause free water to flow through the 
dam. The width at any given point in a 
dam appears to be the primary factor 
that will either allow or prevent kan- 
garoo rats from burrowing through the 
structures. They burrowed through 
dams of simple rolled-earth embank- 
ment type only where the fill was 12 feet 
less in width. In dams with a top width 
of 4 feet and side slopes of 23 to 1, this 
limitation of 12 feet was sufficient to 
restrict to the freeboard all burrows 
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that perforated the structure. 

Only the burrows of the Ord kangaroo 
rat occurred below the freeboard on the 
upstream face. The deepest penetrated 
the fill to a vertical depth of 2 feet. It is 
doubtful whether these could exert any 
effect on the line of saturation because 
(1) as the soil about them becomes sat- 
urated it tends to collapse and reduce 
the depth of the burrow and the dis- 
tance that free water can penetrate; 
(2) the affected area of the structure- 
face is relatively small and the amount 
of water entering the fill is insignificant; 
and (3) frequent flooding or continued 
presence of water discourages or pre- 
vents kangaroo rats from building large 
dens. Dens of the banner-tail are impor- 
tant on the downstream face since they 
have extensive burrow systems and 
penetrate the fill to a vertical depth of 
3 feet. On a slope of 23 to 1, these bur- 
rows might, by intersecting the line of 
saturation, reduce the effective width 
of the fill by 7} feet. Only those near 
the toe are near the line of saturation 
and likely to intersect it. A well de- 
signed dam normally has the line of 
saturation well within the fill where it 
would not be intersected by kangaroo 
rat burrows. 


SUMMARY 


1. The burrowing activities of kangaroo 
rats were studied in relationship to 
the design and operation of contour 
furrows, contour dikes, and stock 
pond dams. 

2. Dens of the Ord kangaroo rat (Di- 
podomys ordii montanus) were found 
in all three; those of the banner- 
tailed kangaroo rat (D. spectabilis 
baileyi) only in dams. 

3. The burrows of ordii have no harm- 
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ful effect upon contour furrows and 
may increase their efficiency by al- 
lowing more water to enter the soil. 

4. In contour dikes, their burrows en- 
danger the structure by providing 
channels in which water may flow 
through the dike. 

5. In stock pond dams, neither species 
perforated the fill below the free- 
board. On the faces of these dams, 
the burrows of ordii penetrated the 
fill to a vertical depth of 2 feet, and 
those of spectabilis to 3 feet. The 
burrows on the upstream face do not 
affect the line of saturation but those 
near the toe on the downstream face 
may intersect it. 

6. The data suggest that: (a) an earth 
fill of 13 feet is about the maximum 
that may be perforated by either 
species; (b) spectabilis will not build 
dens on a site subject to flooding, but 
ordit returns to flooded sites after the 
water has receded; (c) damage to 


earth dams from perforation by kan- 
garoo rats may be avoided by mak- 
ing the width of the fill, at the bot- 
tom of the freeboard, exceed 13 feet; 
and (d) a well designed dam nor. 
mally has the line of saturation wel] 
within the fill where it would not be 
intersected by kangaroo rat burrows. 
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BEAVER ON THE LOWER SOURIS REFUGE 


Merrill C. Hammond 
U.S. Fish and Wildlife Service, Lower Souris Refuge, North Dakota 


During February, March, and April, 
1942, surplus beavers (Castor canaden- 
sis) were trapped from the Mouse River 
on the Lower Souris National Wild- 
life Refuge, McHenry County, North 
Dakota. For 118 individuals the 
weights, measurements, and sex were 
recorded, and the number and size of 
embryos in pregnant females. A record 
was also kept of the beavers trapped 
from each colony. 

The beaver population is believed to 


have increased from about 50 when the 
refuge was established in 1935 to an 
estimated 425 in the winter of 1941-42. 

During the winter of 1939—40, 64 per 
cent, and in 1941-42, 52 per cent of the 
colonies were through the ash-elm-oak 
timber types in the upper part of the 
refuge. The remainder were within the 
marsh, mostly associated with stands of 
sandbar willow (Salix interior). 

Winter food preferences, determined 
from storage piles, were as follows: 
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Red-osier dogwood (Cornus stolonifera), 
green ash (Fraxinus pennsylvanica), and 
willow, predominantly sandbar, were of 
about equal value and constituted the 
bulk of the material. Boxelder (Acer 
negundo), elm (Ulmus americana), and 
oak (Quercus macrocarpa) were next in 
importance in the order named. Buck- 
brush (Symphoricarpos occidentalis), 
rose (Rosa sp.), blackhaw (Vibernum 
lentago), chokecherry (Prunus virgini- 
ana), and highbush cranberry (V7- 
bernum trilobum) have been found in 
storage piles, but not in sufficient quan- 
tity to be of importance on the refuge. 
Cottonwood (Populus deltoides) was 


utilized extensively in the few localities . 


where there were stands near to water. 

Since there are no stands of aspen 
within several hundred yards of the 
river, this food is not available gener- 
ally. At one place beavers had travelled 
overland about 200 yards to an aspen 
grove. It is quite probable that beavers 
have and will continue to keep aspen 
reproduction back some distance from 
the main water channels. 

During the two year period between a 
census in February 1940 and another in 
the winter of 1941-42, the number of 
colonies in the wooded area decreased 
from 48 to 39 but increased in the 
marsh from 27 to 36; the total remained 
the same for each year. No trapping had 
taken place until after the census of 
1941-42 and it was presumed that there 
had been an increase of some propor- 
tions within the colonies. The cause of 
decrease of colonies in the wooded area 
is unknown but may have resulted from 
several factors, including migration, 
mortality, or failure to reproduce. 

All trapping was done by members of 
the refuge personnel, who, being inex- 
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perienced, experimented with several 
types of sets before finding the most ef- 
fective methods. Nearly all of those de- 
scribed in available trapping literature 
were tried, but when the ice was 12 to 
24 inches thick they were all slow to 
prepare and many were relatively inef- 
fective. 

The river bank on one side was from 
3 to 10 feet high at most colonies. 
Lodges consisted of tunnels or chambers 
in the banks with mud and sticks piled 
in front in typical “bank beaver” fash- 
ion. The lodges were not molested, but 
it was generally possible to locate sev- 
eral feeding dens in the bank nearby. 
Frequently these could be detected by 
the presence of a few “barked” twigs 
protruding from a small hole or mud 
patch in the bank or at the ice surface. 
The hole was enlarged and the trap and 
bait (aspen branches) placed in water 
inside the den. The opening was covered 
with vegetation and snow to prevent 
the water inside from freezing. Nearly 
70 per cent of the beaver trapped were 
taken from these bank chambers. 

Toward spring, when beavers opened 
up holes through the ice to secure green 
food, traps on the bottom directly under 
the holes were quite effective where 
the water was not over 2 or 3 feet 
deep. 


WEIGHTS, MEASUREMENTS, AND AGE 


Weights. These were taken with or- 
dinary ice scales, which were compared 
with a set of registered scales and found 
to be accurate within 1 or 2 pounds. 
Beavers that did not drown soon after 
getting into the traps may have lost 
some weight as a result of their strug- 
gling and lack of food while in the traps. 
Only the measurements and weights 
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used in determining age groups are 
summarized in Table 1. 

There is some overlapping between 
total lengths and the corresponding 
ranges in weight, but several size 
groups are evident, apparently corre- 
lated with age. 


pounds. Adult females measured 4 
(one 37 and one 38 inches) to 47 inches 
and weighed 38 to 55 pounds. The 47. 
inch individual was not weighed, but 
would have approached 60 pounds. 
Most of these beavers were pregnant. 
Sex. The sex ratios of the three age 


Table 1.—LENetTH, WEIGHT, AND PROBABLE AGE OF BEAVERS 
(February, March, April, 1942) 





Males Females 

Length Num- Weight Probable| Length Num- Preg- Weight Probable 
(inches) ber (pounds) age (inches) ber nant (pounds) age 

26 1 14 26 1 9 

27 27 2 11 to 13 

28 2 11 to 18 28 2 14to 17 

29 7* 13 to 16 29 6 15 to 19} 1 year 

30 ’ dia 13 to 20} 1 year 30 6* 15 to 18 

31 4 14 to 20 31 2 iy 

32 4 15 to 24 32 5 17 to 21 

33 1 24 33 

34 1 25} 34 

35 35 1 27 

36 4* 26 to 30 36 1 26 

37 3 30 to 34 37 6 30 to 40 2 years 

38 6 31 to 36 2 years 38 4 31 to 40 

39 4 35 to 40) 39 

40 4 37 to 43 40 5 1 35 to 41 

41 2 41 to 47 41 1 1 40 adults 

42 3 40 to 45} adults 42 7 6 43 to 54 

43 2 47 43 9 9 46 to 50 

44 2 48 to 50 44 1 55 

45 45 

46 46 ) 

47 47 i ts 60 (estimated) 





* One individual of the group not weighed. 


First year males were 26 to 34 inches 
in length and weighed between 11 and 
25 pounds. Second year males ranged 
from 36 to possibly 40 inches in length 
and weighed from 26 to 37 pounds. 
Adult males were 39 to 44 inches long 
and weighed 40 to 50 pounds. 

First year females measured 26 to 32 
inches in length and weighed 9 to 21 
pounds; these were a well defined group. 
Second year females were 35 to 40 
inches in length and weighed 26 to per- 
haps 38 pounds. One pregnant female 
may have been a second year animal, an 
individual 40 inches long weighing 35 


groups are given in Table 2. The young 
included slightly more males, but there 
was an apparent preponderance of fe- 
males among the adults. This may have 
been due partly to error in classing 
border-line individuals as to age group, 
or may have been an actual condition. 
Fighting and subsequent mortality 


Table 2.—Sex Ratio oF BEAVERS 
TRAPPED. 

Estimated Age Males Females 
One year 27 24 
Two years 18 13 
Adults 13 23 

Totals 58 60 
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among males may be accountable, or 
males may be more active and more apt 
to pull out of the traps. 

Composition of colonies. Four types of 
colonies were indicated. 

1. A pair of adults. At one, a small 
adult male and an adult female were 
trapped, from all indications the only 
beavers using this lodge and storage 
pile. At another a pregnant adult fe- 
male was trapped; it appeared that 
there was only one beaver left, probably 


houses or dens was found. 

Census. The size of the storage pile 
was a rough basis for estimating the 
number of beavers in a colony (Table 
3). The number of adult and second 
year beavers per colony possibly may 
determine more accurately the size of 
the storage pile than the total of beavers 
present, since young may not have any 
considerable part in storing food, but 
we have no evidence to support this 
suggestion. At all colonies a surplus of 


Table 3.—QuanTITY OF STORED Foop AND Co.ony SIZE. 


Size of storage pile* Large 
Colonies 10 
Beavers trapped 3 to 10 

Averages 5.9 
Estimated colony, 

average 9.0 

range 8 to 10 


Medium Small Totals 
11 6 27 

1 to 11 0 to 3 0 to 11 
4.4 i ee 4.3 
ee | 3.7 7.6 

2 to 12 2 to 5 2 to 12 


* Large, over 1,200 square feet; medium, 750 to 1,200 square feet; small, under 750 square 


feet. 


an adult male. Both colonies were new. 

2. A pair of adults and first year 
young. Six colonies appeared to be of 
this type. It is believed that all beavers 
were trapped from two of them, but 
some were left at the others when 
trapping ended. 

3. A pair or more adults and young 
of both years. This was the commonest 
composition, represented in nine of the 
colonies trapped. 

4. More than two adults. At one 
colony, two adult males and an adult fe- 
male were trapped. At another two 
pregnant females were trapped and 
there must have been at least one adult 
male. A third had three adult females, 
one pregnant, and must have had at 
least one adult male. There were also 
young in each of these three colonies. 

None of the so-called “bachelor” 


food material was present at the time 
of the spring break-up of ice. In some 
only a fraction of the total food had 
been used. These observations were 
made at colonies where little or no trap- 
ping was done. 

Estimates and measurements did not 
take into consideration the depth of the 
storage pile, which may have partly ac- 
counted for the wide range of colony size 
in the medium storage pile size group. 

By using the “estimated average 
colony size’’ (Table 3) it is believed that 
more accurate future census data can 
be obtained for the wooded portion of 
the refuge. These may possibly have 
application at other localities. 

The following points in beaver census 
taking are based on experience at the 
Lower Souris Refuge during two win- 
ters. 
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1. Measure or estimate the surface 
area covered by the storage pile, and if 
possible, the depth. Use figures in Table 
3 for computing the number of beavers 
per colony. The total should approxi- 
mate the actual population, although 
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covered only lightly; most storage piles 
are visible with 8 to 12 inches of snow. 
GESTATION 


The reproductive tracts of all beay- 
ers were saved, and embryos or pla- 


Table 4.—ReEcorpDs OF PREGNANT FEMALE BEAVERS. 


Field Date Length Number of embryos Lenbth 
number (March) (inches) Total Right side Left side ye 
26 4 43 6 — — 12 
27 4 43 5 — ahs 25 
28 4 42 2 _ ons 12 
34 6 42 4 ese oe 45 
37 6 43 5 — — 25 
48 9 42.5 4 — — 12 
54 9 40.5 2 — — 55 
58 11 44.5 6° — — 25 
59 11 43 6 4 2 45 
60 11 43 6 5 1 25 
66 13 43.5 6 2 4 25 
67 13 42.5 5> — — 25 
70 13 43 3 2 1 37 
74 13 42 2 1 1 18 
75 13 42.2 4 2 2 12 
93 19 41 2 — — 50 
105 23 43.5 5 1 + 55 
108 3 0 3 55 


31 43 
Total, 18 individuals, 76 embryos, average 4.2 embryos, 


* Includes 2 small placental enlargements, embryos possibly being resorbed. 


> Includes 1 small placental enlargement. 


individual colonies may not approach 
the average. 

2. Judge the presence of winter col- 
onies on storage piles rather than lodges 
or bank dens. 

3. The census, if possible, should be 
made when the ice is free of snow, or 


Table 5.—DatTa ON PREGNANT FEMALE 
BEAVERS. 


Number 
of Fre- Individual lengths Aver- 

embryos quency of adults age 
2 4 40.5, 41, 42, 42 41.4 
3 2 43, 43 43.0 
4 3 42, 42.5, 42.5 42.2 
5 4 42.5, 43, 43, 43.5 43.0 
6 5 43, 43, 43, 43.5, 44.5 43.4 


cental enlargements were noted. The 
length of the embryo was taken on 
several specimens and compared with 
the lengths of placental enlargements. 
From these comparisons the lengths of 
the remaining embryos were estimated. 
Most lengths in Tables 4 and 5 are, 
therefore, approximations. 


POTENTIAL INCREASE 


The hypothetical increase in popu- 
lation may be computed on the as- 
sumption that the 118 beavers taken 
represented a normal cross section of 
the population—which they probably 
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Lower Souris BEAVER—Hammond 


were not, since it would be expected 
that a preponderance of small beavers 
would be trapped. 

There were 18 pregnant - females 
(15.3%) with a total of 73 embryos in 
stages of development. This would give 
a potential population increase of 61.9 
per cent. Trapping possibly removed 
some that would have become pregnant 
later in the season under normal condi- 
tions, and early pregnancies may have 
been overlooked in some females taken 
early in the season. 

Computing the 1940-41 and 1941-42 
winter refuge populations on this basis, 
from a minimum figure of 345 beavers 
for the winter of 1939—40, the potential 
population would have been over 550 
in 1940-41 and about 900 in 1941-42. 
The actual population in 1941-42 was 
probably about 425, so that the losses 
from all causes, including migration and 
probable high mortality between em- 


bryonic states and weaning, amounted 
to about 475 beavers. 


SUMMARY 


1. Surplus beavers were trapped from 
the Lower Souris National Wildlife 
Refuge in February, March, and April, 
1942. 

2. Winter food consisted principally 
of red osier dogwood (Cornus stolo- 
nifera), green ash (Fraxinus pennsyl- 
vanica), and willow (Salix interior). 
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3. Trapping in bank feeding dens 
met with marked success. 

4. Weights and measurements indi- 
cated three age groups in which beavers 
could generally be placed, Ist year, 2nd 
year, and adults. 

5. The sex ratio among young ran 
slightly to males, that o1 adults showed 
a preponderance of females. 

6. Colony composition was of four 
types: 

(a) A pair of adults; (b) A pair of 
adults and Ist year young; (c) Adults 
and both Ist and 2nd year young, 
(most common); and (d) Colonies of 
more than 2 adults and young of 1 or 
2 years, or both. No “‘bachelor” houses 
or dens were found. 

7. Quantity of stored food was found 
to give a rough indication of colony 
size. Those with large storage piles 
(over 1,200 square feet) were believed 
to contain an average of 9, colonies with 
750 to 1,200 square feet an average of 
7.1, and colonies with small piles (un- 
der 750 square feet) an average of 3.7 
beavers. 

8. Eighteen of the 118 beavers were 
pregnant females; they contained 76 
embryos, an average of 4.2 per female. 

9. The potential population increase, 
on the basis of pregnancy, indicated an 
exceedingly high mortality of either 
embryos, immatures, or matures has 
been occurring. 











DROPPINGS OF ARIZONA AND ANTELOPE JACK 
RABBITS AND THE “PELLET CENSUS”? 


Joseph F. Arnold and Hudson G. Reynolds 


Agricultural Experiment Station, University of Arizona, Tucson, Arizona 


The “pellet census” is used to esti- 
mate relative numbers of rabbits under 
various ecological conditions. Taylor 
(1930), in Arizona, devised some of the 
early methods; like techniques served 
in studying vegetative types on the 
Santa Rita Range of southern Arizona 
by Vorhies and Taylor (1933). On the 
same area the relative grazing pressure 
by rabbits on protected and grazed 
plots was ascertained similarly (Taylor, 
et al., 1935). MacLulich (1937) differ- 
entiated between abundance and mod- 
erate scarcity of hares in Canada by 
pellet counts, and in the Great Plains 
regions, the effect of intensity of live 
stock grazing on rabbit abundance was 
determined in like manner by Phillips 
(1936) and Smith (1940). Pellet counts 
thus have been employed rather widely, 
but are limited to determining the rela- 
tive numbers of rabbits. 

Taylor (1930) recognized that further 
knowledge of the physiology and ecol- 
ogy of rabbits would make the pellet 
census more absolute in application but 
there has been little work on the fecal 
depositions of rabbits since then. Several 
workers have made limited quantita- 
tive measurements with cottontails. 
Hendrickson (1939) determined that a 
Mearns cottontail between 3 and 8 
weeks of age averaged 320 pellets per 


1 Matt Culley and others of the South- 
western Forest and Range Experiment Sta- 
tion gave helpful advice and material assist- 
ance; A. A. Nichol aided in the experimental 
design; and W. T. Lightle and Harold 
Thurber served as field assistants. 


24 hours. Two adults of the same spe. 
cies averaged 265.6 pellets per 24-hour 
period during a 20-day trial (Trippen- 
see, 1938). Dalke and Sime (1941), 
working with the eastern and New Eng. 
land cottontails, found that four sub- 
sisting on a diet of twigs for 44 days 
averaged 236.0+9.6, 240.7+7.1, 219.3 
+8.8, and 252.5+8.9 pellets, respec- 
tively. 
PRESENT STUDY 


A pen-feeding experiment with the 
Arizona jackrabbit (Lepus californicus 
eremicus) and the antelope jack rabbit 
(Lepus alleni alleni) of southern Ari- 
zona (Arnold, 1942) afforded quantita- 
tive pellet records for these two species. 
This paper relates the results of pellet 
collections to characteristics of the ani- 
mals and to the amount of forage con- 
sumed. 

Pellet collections were made from 
hand-reared jack rabbits obtained by 
Caesarian operation and reared to 
maturity in enclosures about 18 feet 
long, 5 feet wide, and 5 feet high. The 
rabbits were fed intermittently in cap- 
tivity for 2 years on green, native forage 
plants collected on adjacent range lands 
during the early spring and summer 
growing seasons. In most of the trials, 
the food comprised series of 18 plants 
fed in the combination of 9 grasses, 5 
weeds, and 4 browse plants. These 
combinations varied with changes in 
yearly growing conditions and seasonal 
availability. Pellet data were collected 
at the end of 5- or 10-day feeding peri- 
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ods. Forage consumption was reduced 
to an air-dry basis by keeping duplicate 
samples of the forage. 

The feces collected at the termination 
of each feeding period were air-dried, 
weighed and reduced to average daily 
measurements. Daily pellet number was 


cording to Vorhies and Taylor (1933). 
They consumed an average of 0.32 
+0.03 pounds of forage per day and 
averaged 0.18+0.02 pounds of feces 
in 545 +42 pellets per day. 

Tests were made with 7 male and 5 
female antelope jack rabbits. They 


Table 1.—PELLET Counts AND WEIGHTS FOR INDIVIDUAL JACK RABBITS ON DIET OF 
Grepn Native ForaGe (All weights in pounds; ration and pellets on air-dry basis). 


Month Days Age 
Animal of of in 
No. trial trial Sex months 
Arizona Jack Rabbit (9 animals) 
I July 5 .°) 12 
II August 5 9 14 
Ill August 10 9 24 
IV August 10 9 24 
V September 10 e) 26 
VI August 10 9 13 
VII August 10 fou 12 
August 5 rot 25 
VIII September 10 fot 26 
March 10 rot 32 
IX April 10 fot 8 
August 5 fot 12 


Averages (100 trials) 
Antelope Jack Rabbit (4 animals) 
I 5 


July J 12 
August 5 rot 15 
August 5 rol 15 

II August 10 rot 25 
March 10 ref 32 

July 5 rot 37 
August 5 ros 38 

III April 10 9 10 
July 5 °) 12 
August 5 9 13 
August 5 9 13 

IV July 10 9 25 


Averages (80 trials) 


determined by counting the number in 
the average daily weight of pellets 
voided. Results are summarized in 
Table 1. 

The sexes were equally divided in the 
Arizona jack rabbits tested. The ani- 
mals averaged 4.3 pounds in live 
weight. All were about mature, but as a 
group averaged less than mature indi- 
viduals in the wild, 5.5 pounds ac- 


Average Average 
live daily Pellets, daily average 

weight ration weight number 
4.7 .27 .14 610 
4.4 .3l Py | 657 
4.6 .40 .24 oe 
4.5 47 .26 ns 
4.3 41 .27 os 
4.7 .36 .18 _ 
4.6 .34 .18 — 
4.9 .25 .14 499 
3.4 -27 17 — 
3.5 .16 .06 411 
4.1 .23 ll 550 
4.3 2d .19 670 
4.3 .382+.03 .18+.02 545442 
5.1 .38 .25 488 
5.1 .40 .23 640 
5.3 .48 .29 795 
6.5 .48 .25 —— 
a .34 .18 396 
7.0 .44 .26 528 
7.3 .44 .22 510 
5.1 .30 .14 513 
5.3 .39 .23 495 
5.3 .38 .19 447 
5.5 44 .23 537 
6.6 .34 .19 a 
6.0 .39+.02 .22+.01 522435 


averaged 6.04 pounds in weight as com- 
pared with an average of 8.0 pounds for 
individuals in the wild. They consumed 
an average of 0.39+0:02 pounds of 
forage per day and averaged :0.22 + 0.01 
pounds of feces per day, in 522+35 
pellets. 


Discussion 


In attempting to relate pellet weights 





and counts to forage consumption and 
animal characteristics, both real and 
insignificant relationships were dis- 
closed. The limited data indicate that 
the age of mature animals does not af- 
fect materially the number or weight 
of pellets voided by either species. The 
physiological differences between ma- 
ture animals apparently are as great 
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Fig. 1. Reiation between weights of 
forage consumed and pellets. 


as any attributable to age. Pellet counts 
and pellet weights showed individual 
characteristics for other relationships 
tested. 


PELLET CouNTS 


Average pellet number remained con- 
stant with increasing live weight of a 
mature animal. The fact that large ani- 
mals, on the average, do not drop a 
larger number of pellets is explained by 
the lack of relationship between live 
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weight and amount of food consumed, 
That is, mature animals tend to cop- 
sume a constant amount of forage jr. 
respective of size. That larger animals 
do not drop a lesser number of pellets 
than smaller animals is probably due 
to the fact that the colon of a jack rab- 
bit does not vary in proportion to body 
weight but tends to remain constant. 

Sex has no significant effect on pellet 
count, and the same average number 
may be assumed to be dropped, irre- 
spective of sex, by both species. 

Pellet count remains constant, on the 
average, irrespective of the average 
daily weight of forage consumed by 
either species of jack rabbit. Since aver- 
age pellet count remains constant with 
increasing live weight of an animal, and 
since there is a definite linear relation- 
ship (Fig. 1) between forage consumed 
and feces voided, the size of individual 
pellets must tend to increase with 
amount of forage consumed to account 
for the constancy of pellet number. 

The difference between pellet counts 
of the two species is not significant sta- 
tistically. Accordingly, the data from 
both species were grouped to obtain a 
more reliable estimate of mean pellet 
count; this gives an average daily pellet 
count of 531+27 for a jack rabbit ir- 
respective of age, sex, size, or species. 
Observations enhance the reasonable- 
ness of this grouping since the size of 
pellets of the antelope rabbit are char- 
acteristically larger than those of the 
Arizona jackrabbit. Thus, even though 
the antelope rabbit eats the larger ra- 
tion and voids the same average per- 
centage of material (see pellet weights), 
the fact that the average individual 
pellets are the larger is a compensating 
factor. 
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PELLET WEIGHTS 


The average weight of fecal material 
yoided daily does not increase in pro- 
portion to the increase in live weight of 
a jack rabbit. This average constancy 
of fecal weight is explained in the main 
by the fact that amount of forage con- 
sumed does not increase with the size of 
an animal. 

There is some indication that there 
are differences in pellet weight due to 


CHARACTER OF FoRAGE 


Feeding trials with other than green, 
native forage show that the character 
of a ration affects the number and 
weight of the pellets voided (Table 2). 
One ration had two parts of alfalfa 
leaves to one of rolled barley; the other 
consisted of air-dry, native forage 
plants similar to those used in the green- 
feeding trials. Five Arizona and three 
antelope jack rabbits were fed for a 


Table 2.—EFFEecT OF CHARACTER OF RATION UPON THE AMOUNT OF FECES FROM ARIZONA 
AND ANTELOPE JACK RaABBITS® 


Type of ration 


Pellet counts 


Pellet weights 


and Average Ave. daily Ave. both Ave. daily® Percent 
rabbit species daily forage” count species pellet wt. ration 
Rolled barley and alfalfa ‘ 7 . 
Arizona .24 428 +47 ; 8 
Antelope 28 519+33 465428 11 39 
Dry, native forage 
Arizona .28 614 +27 572 +30 .19 68 
Antelope .37 570 +33 = .28 76 
Green, native forage ' - 
Arizona .27 545 +42 15 
Antelope .38 522 +35 531 +27 21 55 


* Decimal figures are in pounds 


b Forage consumption rates determined by Arnold (1942). ' ; 
¢ Computed from least-squares linear relationship of pellet weight and ration weight. 


sex. The differences vary, however, be- 
tween sexes with species and with char- 
acter of forage. Accordingly, sex differ- 
ences in pellet weights which may exist 
are probably masked by other factors. 

There is a linear relationship between 
average daily pellet weight and average 
daily weight of forage consumed for 
both species of jack rabbits (Fig. 1). 
This linear relationship when analyzed 
statistically was found to be highly 
significant for both species of rabbits. 
When average daily weight of pellet 
voided is expressed as a percentage of 
average daily weight of forage con- 
sumed, both species of rabbits are cal- 
culated to void 55 per cent of their na- 
tive forage ration. 


total of 150 and 110 days, respectively, 
on the rolled barley and alfalfa ration. 
The dry, native forage tests were made 
with eight Arizona and four antelope 
jack rabbits for 210 and 130 days, re- 
spectively. 

As shown in Table 2, character of 
ration has more effect on pellet weight 
than on pellet count. Since pellet 
counts do not show a statistically sig- 
nificant difference between species for 
any type of ration, tests for each ration 
were considered as a group. The only 
significant difference in pellet counts 
exists between the dry forage ration 
and that of rolled barley and alfalfa. 
The dry-forage ration is low in digesti- 
bility and succulence, which probably 
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affects abnormally the pellets voided by 
animals on this ration. Rabbits under 
natural conditions probably resort only 
occasionally to a diet low in both suc- 
culence and digestibility. Further evi- 
dence in this direction is that animals on 
dry, native forage lost weight, indicat- 
ing that the ration was not sufficient 
for maintenance of health and vigor 
(Arnold, 1942). Accordingly, under nat- 
ural conditions it is probable that the 
character of ration rarely has a sig- 
nificant effect upon pellet count. 

Pellet weight is affected greatly by 
the character of the ration and reflects 
the digestibility of the food consumed. 
The consumption of both species on 
dry and green native forage is prac- 
tically the same but a greater weight of 
material is voided when on dry feed. 
The ration of rolled barley and alfalfa 
is higher in digestible nutrients (Mor- 
rison, 1939), and a much lower percent- 
age of material is eliminated. 


Uses or PELLET DaTA 


The results suggest several uses of 
pellet analyses in rabbit management 
studies. 

Pellet counts have been used by sev- 
eral investigators to measure the effect 
of vegetative cover upon rabbit num- 
bers. Randomly located counts of pel- 
lets under different vegetative condi- 
tions give relative estimates of the 
grazing pressure by jack rabbits on such 
areas. Rabbit numbers may be esti- 
mated by pellet analyses on: 

1. Vegetative types due to eleva- 
tional, climatic, or edaphic influences 
(Vorhies and Taylor, 1933). 

2. Vegetation in various stages of 
succession. It is often desirable to know 


the changes in rabbit numbers accom. 
panying changes in vegetation caused 
by cultivation, drainage, and overgraz. 
ing (Phillips, 1936) (Smith, 1940). 

3. Areas showing seasonal changes in 
flora. Little information is available on 
the changes in food preferences of jack 
rabbits accompanying alterations in the 
seasonal availability of forage. 

4. Vegetative areas differing in luxur- 
iance and density. 

Changes in rabbit numbers due to 
yearly or cyclic variations can be meas- 
ured indirectly by pellet analyses. Pel- 
let counts readily indicate the relative 
numbers of rabbits, and absolute num- 
bers can possibly be determined if a 
suitable sampling method can be de- 
vised which will allow the application of 
the pellet constants. 

The amount of forage removed from 
any given area by rabbits is usually 
estimated by noting the amount of for- 
age a rabbit consumes and then estimat- 
ing the number of rabbits present. Pos- 
sibly, the variable of rabbit count can 
be deleted from the estimate by the use 
of pellet weights. That is, by measuring 
the amount of fecal material on an area 
by a suitable method of sampling, the 
amount of forage removed can be esti- 
mated directly from the pellet weight 
constants. 

Pellet counts appear to be most de- 
sirable for determining the effect of 
vegetative composition on rabbit num- 
bers and on fluctuations in rabbit popu- 
lations from known or unknown causes. 
Since pellet counts of mature animals 
are little affected by age, sex, and size 
of the animals, and character of the for- 
age, they appear to have wide applica- 
tion. The difference between the two 
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species of jack rabbits is not significant, 
and other jack rabbits, at least within a 
species, probably deposit similar num- 
bers of pellets. 

Pellet weights, as determined in this 
study, should be applied with discretion 
since the character of forage appears to 
have a considerable effect on the results. 
Fecal depositions as measured by 
weight are similar, however, irrespec- 
tive of sex, age, and size of animal. The 
constants of this study are most ap- 
plicable to southwestern ranges during 
the summer growing season. 


SUMMARY 


1. Arizona and antelope jack rabbits 
fed in captivity on different types of 
food show certain characteristic de- 
positions of fecal material. 

2. The age and weight of mature ani- 
mals do not affect the number or 
weight of pellets voided by either spe- 
cies of jack rabbit. 

3. Pellet count remains constant, on 
the average, irrespective of age, sex, 
size or species of rabbit. A jack rabbit 
of either species voids an average of 
531427 pellets per day when eating 
green, native forage material. 

4. Pellet weight and weight of food 
consumed show a direct linear relation- 
ship. When eating green native forage 
the animals of either species void about 
55 per cent of the weight of ration in- 
gested. 

5. Character of forage consumed has 
a greater effect upon pellet weights than 
upon pellet counts. 

6. Some uses of pellet weights and 
counts are outlined. The use of pellet 


weights to determine forage removal is 
suggested. 
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COMPETITION OF ELK AND DOMESTIC LIVESTOCK 
FOR SUMMER RANGE FORAGE 


G. D. Pickford and Elbert H. Reid 


Pacific Northwest Forest and Range Experiment Station, Portland, Oregon 


It is well known that elk and domes- 
tic livestock compete for forage when 
both graze mountainous summer range, 
but the nature of this competition has 
been described largely by conjecture 
because specific information is meager. 
If proper stocking and equitable bal- 
ance between wild and domestic ani- 
mals are the goal in managing summer 
range, however, it is essential to know 
the nature and the consequences of con- 
flicting forage use by elk and domestic 
livestock. 

Shortage of summer range is an ob- 
stacle to balanced range livestock oper- 
ations in eastern Oregon and Washing- 
ton. The grazing capacity of summer 
range in these states is estimated to be 
short by at least 30 per cent of support- 
ing the range livestock that safely can 
be maintained in spring, fall, and 
winter. Summer scarcity has been ag- 
gravated, especially since 1917, by 
droughts that drastically curtailed for- 
age production on summer ranges and 
result in widespread and severe damage 
to vegetation and soil when downward 
adjustment in livestock numbers can- 
not keep pace with the lessening forage 
supply. An additional factor is the 
steadily increasing number of elk graz- 
ing the mountainous summer range (1). 

The situation is well illustrated by 
conditions in the Whitman National 
Forest in eastern Oregon, where 26,300 
cattle and 152,300 sheep were grazed 
in 1921; by 1941 cattle and sheep num- 
bers had decreased to 10,584 and 64,472, 


respectively, a reduction demanded by 
decline in the forage and soil values, 
During the same period, however, elk 
were estimated to have increased from 
360 (1) to 13,000 head (6). Thus, do- 
mestic livestock were decreased by 59 
per cent in an attempt to arrest acceler- 
ated erosion and forage depletion but 
the numbers of elk increased 35 times. 
Forage use by one cow generally is as- 
sumed to equal that by 5 sheep or 1} 
elk. Reduction in livestock to protect 
the range on this Forest, amounting to 
33,282 cow units since 1921, therefore 
has been accompanied by an increase in 
elk to total 10,112 cow units. With this 
large and growing elk population, it is 
important to know specifically the 
plants consumed by both kinds of ani- 
mals. Knowledge of the nature and 
seriousness of any conflict in range 
use in relation to its effect on forage 
production and soil erosion is par- 
ticularly needed so that the best 
management practices to maintain and 
improve the range resource can be put 
into operation. 

A start has been made to determine 
the competition between sheep and elk 
for summer range forage. In July 1937 
the Pacific Northwest Forest and Range 
Experiment Station determined by the 
weight-estimate method (4) the forage 
produced on 759 acres of sheep range in 
the Whitman National Forest on the 
headwaters of the John Day River. 
This range lies above the lodgepole pine 
belt at 6,800 to 8,000 feet, and is vege- 
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tated primarily with pokeweed fleece- 
flower, big sagebrush, subalpine needle- 
grass, and sedges. It is typical of much 
of the high summer range in the Blue 
Mountains. After the area had been 
grazed by sheep, the amount used of 
each forage species was determined by 
the ocular-estimate-by-plot method (3). 
While these measurements were in prog- 
ress, it was recognized that some forage 
was being used by elk. The study was 
conducted during the early summer, 
and only 10 days elapsed between deter- 
mining the amount of forage produced 
and the amount used by sheep. The 
data obtained, therefore, are indicative 
of sheep utilization with but minor use 
by elk prior to and during the brief 
study period. 

The forage and soil of the area were 
in such poor condition that the allot- 
ment was closed to sheep grazing at the 
end of the 1938 grazing season to permit 
the vegetation to build up in vigor and 
in abundance. It was believed that more 
abundant vegetation, particularly an 
increase of grass and sedge cover, would 
help to arrest the soil erosion in general 
evidence on the steep slopes and would 
also increase the grazing capacity to 
where use by sheep again would be suc- 
cessful and safe. 

After two seasons of closure to sheep 
grazing a follow-up study was made in 
September 1940 to ascertain the de- 
gree of forage utilization by elk in the 
absence of sheep. The climatic condi- 
tions and forage production were com- 
parable to those of 1937. The study was 
limited to range accessible to sheep 
since any conflict between sheep and 
elk for forage occurs on areas used by 
both. The results showed that the total 
forage used by elk in 1940 was 193.2 
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pounds per acre, or 63 per cent of that 
used by sheep on the same area in 1937 
(Table 1). 

The sheep and elk showed similar 
preferences for forage species. Lush 
weed vegetation on meadows, such as 
sweet anise, arrowleaf groundsel, Pa- 
cific onion, common dandelion, dunce- 
cap larkspur, and Sitka burnet, all ex- 
cellent sheep forage, also were utilized 
heaviest by elk. Sedges make up a con- 
siderable portion of the local vegetation 
and were used well by both the sheep 
and elk but not so heavily as the weeds. 
On drier open slopes and in untimbered 
coves both the sheep and the elk used 
elk sedge, potentially the most impor- 
tant species on the area. Along the 
timber fringes, Parry rush was eaten 
heavily by both animals. A few species 
such as subalpine needlegrass, bottle- 
brush squirreltail, littleflower penste- 
mon, lupine, and hawkweed, mostly on 
the upper slopes, were grazed heavily 
by sheep but only moderately or lightly 
by elk. 

To consider only the preference for 
different plant species gives an incom- 
plete picture from the standpoint of the 
amount of forage consumed by each 
class of animals, because the bulk of the 
forage did not come from the choicest 
plants. For example, pokeweed fleece- 
flower, which characterizes ranges in 
poor condition, was utilized only to 11 
per cent by sheep and 18 per cent by 
elk, but it produced nearly half the 
total herbage on the area and therefore 
formed a larger proportion of the elk 
and sheep diets than any other plant. 
The nine other principal forage plants 
in the diet of sheep, in order of impor- 
tance, were: lupine, subalpine needle- 
grass, miscellaneous sedges, littleflower 
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Table 1.—Estimatep HERBAGE PropucTION OF SUMMER RANGE PLANTs AND Usz py Exx 
AND DomEstIc SHEEP, WHITMAN NATIONAL ForEst, OREGON, 1937 AND 1940 




































































Ss 
Estimated pounds per Estimated 
acre percentage Per cent of total 
Species (green weight) use 
Used by|Used b Herb- | | 
Pro- | sheep elk ¥| By By lage pro-| Sheep} Elk 
duced (1937) | (1940) sheep | el duction! Ttion| ration 
Bentgrass (Agrostis spp.) 2 és tr 50 tr tr tr tr 
Bluegrass, Wheeler (Poa nervosa) 1.2 os tr 8 tr ok tr tr 
Brome, mountain (Bromus carinatus) 1.5 .6 a 40 7 ot 2 tr 
Hairgrass, slender (Deschampsia elongata) on tr tr tr tr tr tr tr 
Mubly, pullup (Muhlenbergia filiformis) 3 2 —- 67 — tr ah <a 
Needlegrass, subalpine (Stipa columbiana) 78.0 45.6 2.2 58 3 5.4] 14.8] 1.2 
Rush, Parry (Juncus parry) 5.0 3.6 3.0 72 60 .4 3.2 1.6 
Rushes, other (Juncus spp.) .6 | on 17 17 tr tr tr 
Sedge, elk (Carex geyeri) 29.3 11.5 8.6 39 29 2.1 3.8] 4.5 
Sedges, other (Carer spp.) 63.8 31.7 11.0 50 17 4.5 | 10.3 5.7 
Squirreltail, bottlebrush (Sitanion hystrix) 14.1 4.0 P| 28 1 1.0 1.3 tr 
Timothy, alpine (Phleum alpinum) on _ tr — tr tr — tr 
Trisetum, spike (7'risetum spicatum) Bs 2 tr 29 tr tr ol tr 
Woodrush (Luzula spp.) 6.3 3.6 — 57 — 5 2.3 ae 
Miscellaneous (not used by elk) 8 = —= 25 — oa _ 
Subtotals for grasses and grasslike plants 202.0 | 101.5 25.1 50 12 14.2 | 33.1 | 13.0 
Bedstraw (Galium spp.) 0.2 — oo —_— _ tr _— o— 
Bistort, American (Polygonum bistortoides) 2.4 1.2 — 50 _— 2 4 — 
Burnet, Sitka (Sanguisorba sitchensis) 6.0 3.6 2.2 60 37 4 1.3 1.1 
Cinquefoil, gland (Potentilla glandulosa) 8.4 1.5 Be 18 20 .6 5 9 
Columbine, Sitka (Aquilegia formosa) 1.4 9 -- 64 —_ Pt 3 _ 
Dandelion, common (Taraxacum officinale) 1.0 6 5 60 50 ok Py 3 
Eriogonum, Wyeth (Eriogonum heracleoides) 46.8 3.5 4.2 s 9 3.3 cS 2.2 
False hellebore, California (Veratrum californicum) 59.1 2 — tr _ 4.1 an — 
Fireweed (Epilobium angustifolium) 6 _ 54 _ on a _ 
Fleeceflower, pokeweed (Polygonum phytolaccae- 
folium) 675.4 72.8 | 118.8 11 18 47.4 | 23.7 | 61.4 
Giant hyssop, nettleleaf (Agastache urticifolia) 2.5 1.0 5 40 20 2 3 - 
Groundsel, arrowleaf (Senecio triangularis) 2.0 9 1.6 45 80 | 3 8 
Groundsmoke (Gayophytum spp.) 1.3 — —_— _ —_ 1 —_ _ 
Hawkweed (Hieracium chapacanum) 19.6 9.2 3.9 47 20 1.4 3.0 2.0 
Knotweed, Douglas (Polygonum douglasi) 1.0 —_ os == —_ - == — 
Larkspur, duncecap (Delphinium occidentale) 2.5 1.8 Pi 72 28 2 -6 4 
Ligusticum, Grays (Ligusticum grayi) 21.9 11.6 2.7 53 12 1.5 3.8 1.4 
Lupine (Lupinus spp.) 61.1 48.2 7.4 79 12 4.3 | 15.7 3.8 
Marsh marigold (Caltha spp.) 8.0 5 3 6 4 6 a 2 
Onion, Pacific (Allium validum) 3.2 -5 on 42 58 on ot 4 
Painted cup (Castilleja spp.) 3.4 “a 4 21 12 2 x 2 
Penstemon, littleflower (Penstemon procerus) 23.6 13.4 2.1 57 9 1.7 4.4 1.1 
Phlox, Douglas (Phlox douglasi) 26.9 2.4 a 9 — 1.9 8 —- 
Pussytoes (Antennaria spp.) 2 tr _ tr _ tr tr _ 
Sandwort, fescue (Arenaria formosa) 14.7 4 —_— 3 _— 1.0 a _ 
Saxifrage (Sazifraga spp.) 5.6 1.8 8 32 14 4 .6 4 
Sweet anise (Osmorhiza occidentalis) 7.0 3.5 6.5 50 93 5 a3 3.3 
Violet (Viola spp.) 1.6 3 —_ 19 _— ot an _ 
Yarrow, western (Achillea lanulosa) 15.2 3.9 1.4 26 9 1.0 3.3 a 
Miscellaneous (not used by elk) 62.7 18.1 _ 29 —_ 4.4 §.9| — 
Subtotals for weeds and herbs 1083 .8 203.1 | 156.4 19 14 76.1 | 66.1 | 80.9 
Ceanothus, snowbrush (Ceanothus velutinus) 2.9 —_— 0.4 —- 14 2 — 2 
Currant, gooseberry (Ribes montigenum) 9.2 | 4.1 12 45 Pe i 4 2.1 
Sagebrush, big (Artemisia tridentata) 110.7 —- 7.2 —— 6 7.8 — 3.8 
Snowberry (Symphoricarpos spp.) .4 «fl —_ 25 —_— tr tr _ 
Miscellaneous (not used “ elk) 15.0 1.2 | _ 8 — 1.0 4 — 
Subtotals for shrubs | 138.2} 2.4| 1.7] 2 | 8 | 9.7] .8| 61 
Totals for all vegetation |1424.0 | 307.0 | 193.2 | 22 | 14 | 100.0 {100.0 |100.0 





penstemon, Gray’s ligusticum, elk 
sedge, hawkweed, bottlebrush squirrel- 
tail, and western yarrow. These ten 
species together made up more than 
four-fifths of the forage used by both 
sheep and elk. It can be concluded that 


(a) competition is keen between these 
two animals for the choice forage 
plants; and (b) a relatively small group 
of plant species furnishes the bulk of 


the forage utilized by both. 


Elk ate much more weed vegetation 
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than grasses and grasslike plants and 
they were more selective as to weeds 
than were the sheep. Weed herbage 
formed more than 80 per cent of the elk 
diet as compared with 66 per cent with 
the sheep. Such a preponderance of 
weeds in the elk diet does not accord 
with their food habits in other localities. 
On summer range in Montana (2), (5) 
the elk forage is largely of grasses. In 
northern Idaho elk on summer range 
eat about 40 per cent of grasses, 40 per 
cent of weeds, and 20 per cent of shrubs 
(7). The preponderance of weeds in the 
summer diet of the Whitman elk doubt- 
less reflects the composition of the 
vegetation, 76 per cent weeds, 14 per 
cent grasses, sedges and rushes, and 10 
per cent shrubs; that they ate weeds 
chiefly indicates they are highly adap- 
table in their food habits to the environ- 
ment. 

The significance of dual use of sum- 
mer range such as the Whitman area 
by sheep and elk can best be deter- 
mined by its effect on present and po- 
tential values for grazing and water- 
shed. Results from studies by the Ex- 
periment Station in the Wallowa Moun- 
tains during 1938 indicate that subal- 
pine grasslands supporting vegetation 
similar to the Whitman study area have 
lost approximately nine-tenths of their 
grazing capacity and more than 900 
tons of soil per acre, chiefly because 
overgrazing has eliminated the deep- 
rooted, highly palatable grasses and 
sedges that form the principal vegeta- 
tion on properly grazed ranges. Thin- 
ning of the original grass cover permits 
more primitive grasses, such as subal- 
pine needlegrass and bottlebrush squir- 
reltail, and weeds and shrubs to invade. 
The encroaching species usually are less 
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palatable to livestock, produce far less 
forage, and possess roots that are in- 
ferior soil binders. 

Observations on a summer range near 
the Whitman study area, and similar in 
all respects except that it has been 
closed to cattle and sheep grazing for 
more than 25 years, indicate the poten- 
tial or climax plant cover of subalpine 
range in this vicinity as a heavy growth 
of sedges, principally elk sedge, with 
minor quantities of weeds and grasses. 
Subalpine needlegrass, pokeweed fleece- 
flower, and big sagebrush occur only as 
occasional plants on the protected 
range. 

A subalpine grassland vegetation 
such as on the Whitman area (Table 1) 
is in the balance so far as its future pro- 
ductivity is concerned. If the replace- 
ment of deep-rooted grass and sedge 
species by shallow-rooted and sparsely 
occurring plants continues, more and 
more soil will be lost through abnormal 
erosion and the productivity of the land 
will lessen constantly. As the fertility 
level is lowered and soil instability is in- 
creased, the situation becomes less and 
less favorable for reestablishing the 
original vegetation and hence for restor- 
ing stable soils and abundant forage. 

To obtain a stable, fertile soil and a 
climax vegetation on the Whitman 
study area the deep-rooted sedges and 
grasses must be permitted to increase, 
whereby the shallow-rooted subalpine 
needlegrass, the tap-rooted pokeweed 
fleece-flower and other poor forage and 
weak soil-binding species now present 
in abundance eventually will be crowded 
out. Closure to sheep grazing is an aid 
to obtain this trend, yet is a severe 
treatment from the standpoint of the 
dependent range livestock communi- 
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ties. Moreover, if grazing by domestic 
livestock is curtailed or is banned but 
the numbers of elk are permitted to in- 
crease, the objective of range restora- 
tion actually may be defeated. The 
present elk population on the experi- 
mental area is grazing elk sedge with 
three-fourths of the intensity and the 
total vegetation with two-thirds of the 
intensity to which it was subjected 
when grazed only by sheep. It is not 
difficult to imagine that use of the im- 
portant forage plants, notably elk sedge, 
by elk may soon surpass the former use 
by sheep and reach such a degree of in- 
tensity that plant vigor and abundance 
will decrease and the type will deterio- 
rate still further. Certainly if the do- 
mestic livestock numbers had been 
maintained concurrently with the pyra- 
miding of elk numbers the grazing pres- 
sure would have been intolerable to im- 
portant sedge and grass species. So long 
as these conditions persist on any 
range, the most desirable forage plants 
cannot possibly retain their important 
place in the range vegetation, nor can 
soils remain stable. 

The situation described by these data 
is not peculiar to the Whitman study 
area or other parts of the Whitman 
National Forest. It exists in varying 
degrees of severity wherever elk and 
domestic livestock graze a range to- 
gether. The point to be emphasized is 
that elk and livestock tend to use the 
same forage types and both graze the 
important forage-producing and soil- 
stabilizing range plants. Common use, 
therefore, is double use; carried to ex- 


cess this is seriously detrimental to foy. 
age production and to soil fertility. The 
problem of whether to foster elk o; 
domestic livestock, or both, in manhag- 
ing a summer range is of far less impor- 
tance than that of safeguarding growth 
requirements of the important forage 
species. From these data it is evident 
that management of livestock, or even 
such a severe measure as their excly- 
sion, does not answer the problem of 
range restoration when a large and 
growing elk population is present. 
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THE WILDLIFE SOCIETY 
REPORT OF THE SECRETARY FOR THE YEAR ENpING May 1, 1943 


During the past year the duties of the 
Secretary have dealt mostly with solic- 
iting for new members and carrying on 
membership business including, mailing 
lists, changes of addresses, and related 
topics. These duties required secretarial 
and stenographic help for about two 
hours per working day throughout the 
year. 

Seventy-six Associate members were 
raised to Active status during the year, 
and 68 new Associate members and 32 
new Active members joined the Society. 

The work of the Secretary could be 
greatly simplified if all members would 
pay their dues promptly after receiving 
the notices. About one-half pay any 
time from January 1 to September 1, 
requiring that many mailing lists be 
made up and forwarded to the pub- 
lisher. Often a late-paying member 
writes to the Secretary within two 
weeks and wants to know why the back 
issues have not been sent. T#®re are so 
many such members that the Treas- 
urer and Secretary make up lists for the 
publisher only every two or three weeks. 
If every member was handled sepa- 
rately, two or three letters a day would 
be necessary to the publisher and that 
would mean inefficiency and confusion. 
The moral is that members should pay 
on time to save the officers much work. 
This would assure the member of the 
prompt mailing of the Journal to him. 

Changes of address should be sent to 
to the Secretary at least 30 days before 
the releasing of the next issue of the 
JouRNAL. If this cannot be done, the 
member should leave sufficient postage 


with his postmaster for forwarding of 
the JouRNAL to his new address. The 
JOURNAL is second-class matter and 
cannot be forwarded without addi- 
tional postage. Members in the armed 
forces and those who contemplate join- 
ing should be sure and notify the Secre- 
tary to have their copies sent to some 
friend or nearest of kin. It is impossible 
to keep up mailing addresses for men in 
the armed forces, and there are many 
unclaimed copies of the JoURNAL 
scattered all over the globe. This fact 
has been pointed out on two previous 
occasions but little attention has been 
given by members. 

During the year three amendments 
to the Constitution were passed with a 
two-thirds majority by mail ballot. 
These amendments changed the follow- 
ing sections to read: 


Article III—Membership. Section 5. 
Honorary Members shall be persons who 
upon a two-thirds vote of the Council and a 
two-thirds vote at any stated annual meet- 
ing of the Society, are thus recognized for 
their distinguished service or outstanding 
achievement in the field of wild life manage- 
ment. 

Article [V—Officers. Section 2. The offi- 
cers shall be elected annually by mail ballot. 
The Secretary shall submit to each Active 
Member in good standing a ballot for nomi- 
nating three Active Members in good stand- 
ing for each office. The names under each 
office will be graded in the order of their list- 
ing. The first name three points, the second 
name two points, and the third name one 
point. Thirty days shall be allowed for 
nominating ballots to be returned to the 
Secretary. The two highest scoring nominees 
for each office will then be submitted on 
a ballot to the Active Members for the 
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selection of one for each office. Thirty 
days shall be allowed for the election ballots 
to be returned to the Secretary. The nominee 
receiving the majority vote for each office 
shall be the elected officer. The officers shall 
take office May 1 following election. The 
President and Vice-President shall not suc- 
ceed themselves. The outoing President shall 
appoint a three-member committee within 
thirty days after the election to audit the 
nomination and election ballots. The audi- 
tors’ report on balloting shall be published in 
The Journal of Wildlife Management or 
Wildlife News. 

Article VIII—Dues and Funds. Section 1. 
The annual dues of Active Members shall be 
$5.00 and of Associate Members $4.00. Sub- 
scriptions shall be $4.00. No dues shall be 
charged Honorary Members. 


One amendment submitted to the 
membership was defeated because only 
64 per cent voted in favor of it (a 66.66 


per cent affirmative vote is required to 
adopt an amendment); it proposed de. 
leting the part concerning a list of ap- 
proved schools in Article III, Section 2 

The new Officers and Regional Repre- 
sentatives elected by mail ballot for 
1943-44 are as follows: Orricmrs: 
President, Walter P. Taylor; Vice 
President, O. J. Murie; Secretary, Logan 
J. Bennett; Treasurer, Douglas Wade. 
REGIONAL REPRESENTATIVES: Region 1, 
John Pearce; Region 2, E. V. Komarek: 
Region 3, G. A. Swanson; Region 4 
H. B. Mills; Region 5, P. D. Goodrum; 
Region 6, Paul R. Needham. The newly 
elected officers take office on May 1, 
1943. 


LoGaN J. BENNETT 
Secretary 


REPORT OF THE TREASURER FOR THE CALENDAR YEAR 1942 


On November 1, 1942, for the second 
year in succession, the Treasurer sub- 
mitted statements for dues to the mem- 
bership in the autumn rather than 
about January 1. Following the presen- 
tation of these 1943 statements, a total 
of $1,504.50 was collected in November 
and December. The cash balance as of 
December 31, 1942, was $2,209.08. The 
lowest balance in 1942 was $1,300.08, 
after payment for the October issue of 
THE JOURNAL OF WILDLIFE MANAGE- 
MENT. Thus, at no time during the year 
was the Society threatened by a de- 
ficiency of funds. 

In summary, all funds received in 
1942 totaled $3,284.25. This plus the 
December 31, 1941, balance of $2,- 
401.53, amounted to $5,685.78 avail- 
able for the calendar year. Included in 
this gross sum were 1943 dues and sub- 
scriptions amounting to $1,809.00, re- 


ceived in November and December. 
Subtracting this from the total fund 
gives the 1942 income as $3,876.78. The 
income in 1941 was $3,634.06, indicat- 
ing an increase in receipts in 1942 of 
$242.72.% 

THe JoURNAL OF WILDLIFE Mavy- 
AGEMENT cost $2,698.06 in 1942, a de- 
crease of $587.06, or 17.9 per cent, be- 
low that in 1941. Reduction in pagina- 
tion was 23.1 per cent and in plate illus- 
trations 17.1 per cent. Beginning with 
the April, 1942, issue, the basic produc- 
tion rates for printing were raised six 
per cent over those paid previously. 
This increase was requested by the 
George Banta Publishing Company, 
printers for The Society, and approved 
by the Council at its annual meeting on 
April 7, 1942. 

Four issues of WiLpLIFE News (Vol. 


1, nos. 5 and 6; Vol. 2, nos. 1 and 2) in 
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1942 cost $293.06, as compared to 
¢214.87 for four issues in 1941. General 
administrative costs, mainly for postage 
and stationery, were $465.58, as com- 
pared to $376.23 in 1941. This increase 
resulted mainly from the greater vol- 
ume of printing and stationery required 
and increased charges therefor. Costs 
for clerical assistance were again very 
low, being $48.75 in 1942, as compared 
with $59.58 in 1941. Insurance on the 
surplus journals, housed at Menasha, 
Wisconsin, was maintained throughout 
the year, as was the Treasurer’s surety 
bond of $3,000. 

Subscribers to THE JOURNAL were 
billed early in December rather than 
after January 1, as was the former cus- 


tom. This resulted in a notable increase Treasurer 
in collections as compared to those dur- 
FINANCIAL STATEMENT 
For the year 1942 
Mat AN@R CENPOUMRE Fe ., TIN so. acess sie 5 es mesi dws 2c/eeswssee $2,401.53 
Receipts (From Active and Associate Members and Subscriptions, 
TS TCO BIE ooo. oo. 8 os ein 04 65 wd awd Kn crq bees aiee 3,284.25 
EOCAE: TEAL AMOM DID TEGIOIS oo isiig 655 ce 56 6 asa 94.295 Ws Da Bless edie dese $5,685.78 
DISBURSEMENTS: 
General Administration 
Peer SN No ai. 5 ioe 55,8: 09:0 arsine ciadiscreninsuieisieiees $ 183.70 
I 5.55 5:5: c's a aero arsieid oaclavele-g/s slaiaia aia eels 196.53 
MAOe nn I ob be cGu caw ansaesanseedies cua seman 48.75 
Exchange, bank charges, and returned check............... 9.75 
SOUCMMIN IN UI o.oo cs csr oe arse ara eat ol ave eet eee Be 7.50 
Insurance premium on Journal surplus................0000: 16.35 
Refunds (University of Chicago subscription)............... 3.00 
PUBLICATIONS 
JOURNAL OF WILDLIFE MANAGEMENT (4 issues)............. 2,694.38 
JOURNAL OF WILDLIFE MANAGEMENT (reprints)............. 23.68 
WiDr TORE CO EOD) wk ok oe eves ccc cececsacoseaeen 293 .06 
i, wk knde cdsahsceedaeses sbineeewarne eens $3,476.70 
Baie COE BE. TI ooo oss k cc cea sieitividcw sasincisaamasoules $2,209.08 
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ing the comparable period in 1941. 
Although a considerable volume of 
1943 membership dues had been re- 
ceived by December 31, 1942, collec- 
tions in January, 1943, as deposited, 
amounted to $1,154.35, exceeding the 
collection of any month in 1941 or 
1942. The Secretary’s office, as in the 
past, again collected a large part of the 
funds received during the last six or 
eight months of the dues year. These 
funds were, and have always been, regu- 
larly transmitted to the Treasurer for 
deposit. Total funds on hand, as of 
February 12, 1943, were $3,364.65, the 
largest balance at any time during the 
present Treasurer’s tenure of office. 
Lee E. YEAGER 


* Total receipts include, besides dues and subscriptions for 1942, some overdue for 1940, 
1941, and also $1,465.50 prior dues and subscriptions for 1943 paid in November and De- 
cember, 1942. 
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REPORT OF THE EDITOR 


Volume 6 of the JouRNAL or WILpD- 
LIFE MANAGEMENT, for 1942, included 
42 articles, 4 brief notes, the reports of 
officers, and the membership lists of the 
Society, and totalled 389 pages with 29 
plates. Printing and distributing this 
volume cost $2,698.06, of which the 
plates (at about $13.34 each) cost 
$386.86, and the membership list about 
$120.00. The remaining pages averaged 
$5.94 each. The cost of the JourNAL per 
member, averaged $3.84. 

When the present editor took charge 
in April 1942, there were 55 manu- 
scripts forwarded by his predecessor, 
Dr. McAtee, and 40 more were received 
up to December 31, 1942. Of these, 21 
were published during 1942, 20 ap- 
peared in the January issue, and 21 are 
scheduled for April 1943. Deducting 
those withdrawn or returned as unsuit- 
able, on February 8, 29 await publica- 
tion, enough for the two remaining 
issues of 1943. 

In an effort to shorten the time be- 
tween receipt and publication of papers, 
all manuscripts have been edited rather 
severely and several have been returned 
to authors for condensation, retyping, 
and other purposes. In practically all 
cases this action has met with full co- 
operation by the various authors. It 
would be desirable if not more than six 
months were to intervene between the 
submission and printing of articles. The 
editor believes that a goodly percentage 
of the papers submitted could be re- 
duced considerably in volume without 
impairing their usefulness and with 
decided advantage to readers. To aid 
future authors and to lessen routine 


editorial duties, some “suggestions to 
authors for preparing manuscript and jj- 
lustrations” are printed on the third 
cover page of THE JOURNAL. When the 
present backlog of manuscripts js 
lessened the editor hopes to be able to 
request papers in certain fields from 
competent authors to achieve a better 
balance in the kinds of material printed, 

The subject of wildlife management 
is a new and growing field and many of 
those who contribute have had slight 
experience in writing for publication. 
As in other near fields of science, pure or 
applied, there is a strong tendency to 
include many or all of the raw data of 
observation, often without adequate 
summary or suitable mathematical 
analysis for significance. By subjecting 
the data to statistical treatment and 
stating only the results of calculating 
the standard deviation and error, cor- 
relation coefficients for related series, 
and tests for significance, fewer tables 
and graphs and shorter accounts in text 
will suffice. As to illustrations each fig- 
ure or plate, should be really essential 
to the presentation of an author’s ma- 
terial and conclusions. 

Authors should strive for objective 
presentation and omit the many small 
details that are of but local interest. 
They should remember that Tue 
JOURNAL is addressed to a wide audi- 
ence of readers, with varied back- 
grounds and experiences, but often 
lacking knowledge of the particular 
conditions under which any one inves- 
tigator has conducted his studies. 

Tracy I. STorer 
Editor 
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MINUTES OF THE SEVENTH ANNUAL MEETING 


President Paul R Needham called 
the seventh annual meeting .of The 
Wildlife Society to order in the Cosmo- 
politan Hotel, Denver, Colorado, on 
February 15, 1943, at 8.00 p.m. Ap- 
proximately 50 members and all officers 
were present. 

The minutes of the 1942 meeting 
were dispensed with as they were 
printed in the July, 1942 issue of THE 
JournAL. The Treasurer’s report by 
Lee E. Yeager was accepted. A short 
report on the work of the Secretary was 
given and accepted. 

The Regional Representatives re- 
ported on meetings as follows: Region 
I. Logan J. Bennett, no meeting. Region 
II. No report. Region III. Warren W. 
Chase, no meeting. Region IV. Adolf 
Murie, no meeting. Region V. Walter 
P. Taylor, no meeting. Region VI. 
Leonard Wing, fine meeting represent- 
ing several western states, at Jackson 
Hole, Wyoming, with game commis- 
sioners. 

Walter P. Taylor moved that a study 
of reallocation of states into revised re- 
gions be undertaken by council; sec- 
onded and passed. 

Tracy I. Storer reported on work of 
the Editor of THE JouRNAL OF WILD- 
LIFE MANAGEMENT; report was ac- 
cepted. Storer was retained as Editor of 
THE JOURNAL, with George O. Hendrick- 
son and Carol L. Hubbs as members of 
the editorial board. By voting action it 
was decided to discontinue the publica- 
tion of WiLpLIFE News until after the 


war. 

Phil Goodrum reported for the 
Membership Committee; report ac- 
cepted. A standing vote of commenda- 
tion was given for the good work of the 


committee during the past year. On 
motion by Paul R. Needham the same 
Membership Committee was continued 
for the coming year. 

The report of the Committee on 
Awards, W. L. McAtee, Chairman, was 
given by Paul R. Needham. The Com- 
mittee chose to make no award for the 
past year, but stated that if Charles 
Elton had been a member of the Soci- 
ety his book on “Voles, Mice, and 
Lemmings,’ would have been selected 
as the outstanding publication of the 
year. The Secretary was asked to notify 
Mr. Elton of this decision. 

The Council recommended that the 
Committee on Awards cooperate with 
the Foundation for the Study of Cycles 
in the selection of outstanding work 
done on cyclic studies; recommendation 
seconded and passed. 

The Council appointed Willis H. 
Rich, Chairman, E. L. Palmer, Leonard 
Wing, W. W. Chase, Olaus Murie, and 
Walter P. Taylor as a War Program 
Committee to work with the National 
Research Council and other agencies on 
wildlife problems in relation to the war 
effort. Members are to be added to the 
committee as needed. The action was 
approved. 

The Council recommended that 
$25.00 be paid to Lee E. Yeager toward 
cost of past stenographic help; seconded 
and carried. 

W. L. McAtee was reelected trustee 
for the three years, ending in 1946. 

The following changes in the By-laws 
were made by voting action: 

AMEND: “TI, Election of Officers” 
to read “Election of officers shall be 
made by mail ballot as specified by the 
constitution.” 
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AMEND: “III. Order of Business” 
Delete item “10. Election of Officers.” 

AMEND: “IV. Delinquents” to 
read: ‘‘A member shall be dropped from 
the annual list of members after becom- 
ing two years in arrears of dues. A 
member shall be reinstated upon pay- 
ment of dues for the current year in 
which application is made. Any member 
serving in the Armed Forces of World 
War II may obtain back numbers of 
THE JOURNAL OF WILDLIFE MANAGE- 
MENT for the time he was in arrears be- 
cause of the War at regular subscrip- 
tion prices. All other delinquents shall 
pay current market prices for back 
numbers.” 

A motion was made by Logan J. 
Bennett to amend Article III, Section 2 
of the Constitution to read “Active 
Members shall be persons professionally 
engaged in the practice or teaching of 
wildlife management, in wildlife admin- 
istration, in wildlife research, or in 
graduate study of these subjects.” Sec- 
onded by G. O. Hendrickson and car- 
ried. This amendment will be sub- 
mitted to the membership for action on 
a mail ballot. 

A resolution to be submitted to the 
War Manpower Commission was read 
by Leo K. Couch representing the com- 
mittee to study manpower problems in 
relation to the war effort. Carried. The 
resolution affirms that: 

1. In general no deferments should 
be made from service in the armed 
forces except for most unusual condi- 
tions as may be determined by the War 
Manpower Commission. 

2. Deferments should be requested 
for essential workers engaged in the 
commercial fish industry. 

3. In the general field of wildlife 


management key men should be de. 
ferred from transfer to war industries, 

The following resolutions were also 
presented and adopted: 

1. Whereas, the Wildlife Society has 
enjoyed the cooperation of the Ameri- 
can Wildlife Institute for the past seven 
years through active participation in 
programs of the North American Wild- 
life Conferences and, whereas, at con- 
siderable financial outlay the Institute 
has stood the cost of arrangements for 
annual meetings of the Society. Now be 
it resolved, that the Wildlife Society 
present as a gift to the official library of 
the American Wildlife Institute a com- 
plete set of Toe JouRNAL oF WILDLIFE 
MANAGEMENT and a subscription to the 
magazine for succeeding years. 

2. The Wildlife Society membership 
appreciates the good work done by 
officers, including the editor of the 
JouRNAL. It is fitting that the Society 
recognize especially the fine work done 
by Lee E. Yeager, retiring treasurer and 
his wife, and by Douglas Wade, editor 
of WiLpLIFE News. The Secretary is in- 
structed to write letters of appreciation 
of their services. 

3. The Wildlife Society desires to 
express its appreciation for the splendid 
work done by the Program Committee 
and Local Committee on Arrangements 
for the success of the Denver meeting. 
The Secretary is instructed to write the 
committee chairmen to this effect, and 
also to the Cosmopolitan Hotel man- 
agement expressing appreciation for the 
many courtesies extended during this 
annual meeting. 

The very successful meeting ad- 
journed at 11.00 p.m. 

LoGan J. BENNETT 
Secretary 
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Report OF BaLLot COMMITTEE 


The committee appointed to audit 

nomination and election ballots for of- 
ficers of the Wildlife Society for 1943-44 
reports as follows: 
1. NomrnaTION Batuots. Total of 
102 received, 2 late, 100 counted, as fol- 
lows: Region 1, 28; Region 2, 6; Region 
3, 38; Region 4, 6; Region 5, 7; Region 
6, 15. These checked with the tally by 
the Secretary, with the following re- 
sults: 

President: 62 persons nominated; two 
highest, W. P. Taylor 57, G. W. Hen- 
drickson, 52. Vice-President: 85 persons 
nominated; four highest, O. J. Murie 
20, F. C. Edminster 19, P. F. English 
19, R. T. King 18. Secretary: 68 persons 
nominated; two highest, Logan J. Ben- 
nett 83, W. W. Chase 16. Treasurer: 92 
nominations; two highest, D. E. Wade 
36, P. D. Dalke 33. 

Regional Representatives: Region 1: 
32 nominations; highest John Pearce 
34, N. W. Hosley 9, A. T. Studholme 9, 
F. C. Edminster 9. Region 2: 10 nomi- 
nations; highest H. S. Mosby 8, E. V. 
Komarek 7, W. King 7. Region 3: 38 
nominations; highest W. W. Chase 42, 
G. A. Swanson 16. Region 4: 81 »mina- 
tions; highest O. J. Murie 7, H. B. 
Mills 5. Region 5: 6 nominations; high- 
est Phil Goodrum 6, H. G. Towns 6. 


Region 6: 18 nominations; highest D. I. 
Rasmussen 8, P. R. Needham 8, and 
S. G. Jewett 10. Mr. Jewett resigned 
previously because of other pressing 
duties. 

2. Evection Batuorts. A total of 214 
were received as follows: Region 1, 54; 
Region 2, 22; Region 3, 80; Region 4, 
11; Region 5, 15; and Region 6, 32. 

The officers elected were: President, 
W. P. Taylor; Vice-President, O. J. 
Murie; Secretary, L. J. Bennett; Treas- 
urer, D. E. Wade. 

Regional Representatives: Region 1, 
John Pearce; Region 2, E. V. Komarek; 
Region 3, G. A. Swanson; Region 4, 
O. J. Murie, but H. B. Mills becomes 
the representative because O. J. Murie 
was elected Vice-President; Region 5, 
Phil Goodrum; Region 6, P. R. Need- 
ham. 

The proposed amendment failed to 
receive a two-thirds majority and was 
lost: yes, 121; no, 69. 

The proposal to contribute $50.00 for 
the support of Biological Abstracts was 
carried, 184 to 19. 

We find the above correct and final. 
THE CoMMITTEE: 

P. F. English, Chairman 

Frank C. Edminster 

Gordon L. Trembley 
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THE CONSTITUTION AND By-LAWS OF THE WILDLIFE Society 


CONSTITUTION 


ARTICLE I—Name 


The name of this Society shall be The 
Wildlife Society. 


ARTICLE II—Ossectives 


The principal objectives of the Society 
shall be: (1) Establishment of professional 
solidarity and the maintenance of the high- 
est possible professional standards; (2) devel- 
opment of all types of wildlife management 
along sound biological lines; (3) publications 
to effect these ends; and (4) protection of the 
interests of its members. 


ARTICLE III—Memsersaip 


Sec. 1. The membership of this Society 
shall consist of Active Members, Associate 
Members, and Honorary Members. 

Sec. 2. Active Members shall be persons 
professionally engaged in the practice or 
teaching of wildlife management, in wildlife 
administration, in wildlife research, or in 
graduate study of these subjects, who are 
graduates of a school approved by the Coun- 
cil, or who, in the opinion of the Council, 
have acquired an understanding of wildlife 
management principles and techniques com- 
parable with that required by a school ap- 
proved by the Council. 

Sec. 3. Qualifications of applicants for ac- 
tive membership shall be passed upon by a 
standing committee of five members who 
shall be nominated by the Council and 
elected by the Society at its annual meeting; 
three members of the committee to be elected 
in odd numbered years, two members in even 
numbered years, to hold office for two years 
each. Election of applicants for active mem- 
bership shall be made by the Council from 
among those recommended by the Member- 
ship Committee. 

Sec. 4. Any person may become an Asso- 
ciate Member upon recommendation of two 
Active Members and acceptance by the Sec- 
retary. 

Sec. 5. Honorary Members shall be per- 
sons who, upon a two-thirds vote of the Coun- 


cil and a two-thirds vote at any stated annual 
meeting of the Society, are thus recognized 
for their distinguished service or outstanding 
achievement in the field of wildlife manage- 
ment. 

Sec. 6. Only Active Members shall be en- 
titled to vote, to hold office, and to represent 
the Society officially. All classes of mem- 
bers shall receive The Journal and such other 
publications of the Society as the Council 
may direct. 


ARTICLE IV—Orricers 


Sec. 1. The officers of the Society shall be 
a President, a Vice-President, a Secretary, 
and a Treasurer. 

Sec. 2. The officers shall be elected an- 
nually by mail ballot. The Secretary shall 
submit to each Active Member in good 
standing a ballot for nominating three Active 
Members in good standing for each office. 
The names under each office will be graded in 
the order of their listing. The first name three 
points, the second name two points, and the 
third name one point. Thirty days shall be 
allowed for nominating ballots to be returned 
to the Secretary. The two highest scoring 
nominees for each office will then be sub- 
mitted on a ballot to the Active Members for 
the selection of one for each office. Thirty 
days shall be allowed for the election ballots 
to be returned to the Secretary. The nominee 
receiving the majority vote for each office 
shall be the elected officer. The officers shall 
take office May 1 following election. The 
President and Vice-President shall not suc- 
ceed themselves. The outgoing President 
shall appoint a three-member committee 
within thirty days after the election to audit 
the nomination and election ballots. The 
auditors’ report on balloting shall be pub- 
lished in The Journal of Wildlife Manage- 
ment or Wildlife News. 

Sec. 3. The President shall preside at 
meetings of the Society, shall be Chairman 
of the Council, shall appoint all Committees, 
except the Membership Committee, includ- 
ing those established by the Council, and 
perform other duties incident to his office. 

Sec. 4. In the absence of the President or 
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in his inability to act, his duties shall be as- 
sumed by the Vice-President. In the event 
neither one can serve, the Council shall ap- 
point a President pro tempore. 

Sec. 5. The Secretary shall be-the Execu- 
tive Officer of the Society under the general 
direction of the Council. He shall issue no- 
tices of annual or special meetings of the 
Society. A report covering his activities 
during the preceding year shall be made by 
him to the Society at its annual meeting. 

Sec. 6. The Treasurer shall be responsible 
for all funds of the Society except permanent 
funds held in trust and shall be bonded in 
suitable amounts as decided by the Council 
and at the Society’s expense. His accounts 
shal! be audited at the close of each year as 
directed by the President before presentation 
at the annual meeting of the Society. 

Sec. 7. Vacancies among the officers shall 
be filled by vote of the Council from among 
the Active Members for the unexpired term 
of the office. 


ARTICLE V—Covunci. 


Sec. 1. The Society shall be governed by 
a Council composed of the President, Vice- 
President, Secretary, Treasurer, and at least 
one representative from each of the Regions 
as defined in the By-laws. The Regional 
Representatives shall be elected annually, 
shall be eligible for re-election and shall take 
office at the close of the annual meeting fol- 
lowing their election. 

Sec. 2. The Council shall appoint the 
Editor; shall have power to fill vacancies 
occurring in its numbers; shall recommend 
to the Society for action By-laws not incon- 
sistent with this Constitution and shall 
perform such other duties as are herein pre- 
scribed. Not less than one-half of the Mem- 
bers of the Council shall constitute a quorum. 


ARTICLE VI—MeExrtin@s 


Sec. 1. The Society shall hold an annual 
meeting and such other meetings as the 
Council may direct at places and dates se- 
lected by them. Due notice of such meetings 
shall be given by the Secretary at least thirty 
days in advance. 

Sec. 2. Resolutions passed at a meeting 
of the Society by less than a majority of its 
Active Members shall represent the majority 


opinion of the meeting, but shall not be bind- 
ing on the Society unless subsequently ap- 
proved by the Council. 


ARTICLE VII—Szscrions 


Sections of the Society may be authorized 
by the Council upon petition of ten or more 
Active Members. Sections may adopt neces- 
sary By-laws, providing that no part ef them 
shall conflict with the Constitution of this 
Society. A report of its activities shall be 
presented by each section at the annual meet- 
ing of the Society. 


ARTICLE VIII—Dves anp Funps 


Sec. 1. The annual dues of Active Mem- 
bers shall be $5.00 and of Associate Members, 
$4.00. Subscriptions shall be $4.00. No dues 
shall be charged Honorary Members. 

Sec. 2. Annual dues shall be payable from 
January 1 in advance. Members in arrears 
shall forfeit their rights and privileges and 
shall receive no publications until such dues 
are paid. 

Sec. 3. All monies accruing to the Society 
received for undesignated purposes shall 
constitute the Permanent Trust Fund, the 
proceeds from which shall be utilized to 
carry forward the work of the Society as 
directed by a three-fourths vote of the Coun- 
cil. In the absence of such direction, this 
income shall be reinvested by the Trustees. 

Sec. 4. Bequests, grants, or trusts made 
for the purpose of advancing the field of 
wildlife management and/or The Wildlife 
Society, may be accepted by the Society, pro- 
viding the Council shall have first favorably 
considered the objects and specifications set 
up by the trust. These shall be placed in the 
Permanent Fund. 

Sec. 5. The Permanent Trust Fund of the 
Society shall be controlled in trust by a 
board of three Trustees with power to sell 
and reinvest according to their judgment. 
One Trustee shall be elected at each annual 
stated meeting for a term of three years. 
In case of vacancies caused by suspension, 
resignation, or death, successors may be ap- 
pointed by the Council for the remainder of 
the term. The Trustees shall be bonded in 
suitable amounts as directed by the Council 
and at the Society’s expense. 
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ARTICLE IX—AMENDMENTS 


The Constitution may be amended by a 
two-thirds vote of the Active Members of the 
Society, replying by ballot to a notice of the 
proposed amendment. Such notice must be 
submitted to all voting Members at least 
thirty days previous to the closing date for 
the receipt of ballots. Amendments may be 
referred to the Society for action either by 
a two-thirds vote of the voting Members at 
any stated annual meeting, or by a favorable 
vote of at least two-thirds of the Council. 


BY-LAWS 


I. ELEcTION oF OFFICERS 


Election of officers shall be made by mail 
ballot as specified by the Constitution. 


II. ExLecrion or Councin 


Representatives to the Council shall be 
chosen, one from each of the following Re- 
gions: 

Region 1: 

Maine, New Hampshire, Vermont, Massa- 
chusetts, Rhode Island, Connecticut, New 
York, Pennsylvania, New Jersey, Maryland, 
Delaware, District of Columbia, and West 
Virginia. 

Region 2: 

Virginia, Kentucky, Tennessee, North 
Carolina, South Carolina, Georgia, Florida, 
Alabama, Mississippi, Louisiana, and Arkan- 
sas. 

Region 3: 

Ohio, Michigan, Wisconsin, Minnesota, 
Iowa, Missouri, Illinois, and Indiana. 
Region 4: 

North Dakota, South Dakota, Montana, 
Wyoming, Nebraska, Colorado, and Kansas. 


Region 6: 

Arizona, New Mexico, Texas, and Okla- 
homa. 
Region 6: 

Washington, Oregon, California, Idaho, 
Nevada, and Utah. 


Additional Regions may be established for 
similar representation upon approval by the 


Council. Representatives to the Council shal] 
be elected in each Region by any plan ac- 
ceptable to the Council. 


III. OrpER or BusINEss 


The order of business at the annual stated 
meeting, unless changed by a two-thirds vote 
of the Active Members present, shall be as 
follows: 

1. Reading and approval of the minutes 

of the previous meeting. 

2. Report of the Secretary. 

3. Report of the Treasurer. 

4. Report of Regional Representatives 

and Sections. 
5. Appointment of temporary committees, 
6. Report and recommendations by the 
Council. 

7. Action on business reported by the 
Council. 

8. Reports of committees. 

9. New and unfinished business. 


IV. DELINQUENTS 


A member shall be dropped from the an- 
nual list of members after becoming two 
years in arrears of dues. A member shall be 
reinstated upon payment of dues for the 
current year in which application is made. 
Any member serving in the Armed Forces of 
World War II may obtain back numbers of 
The Journal of Wildlife Management for the 
time he was in arrears because of the war at 
regular subscription prices. All other delin- 
quents shall pay current prices for back 
numbers. 


V. Fiscat YEAR 


The fiscal year of the Society shall end 
December 31. 


VI. Epiror 


The Editor shall be appointed by the Coun- 
cil. He shall serve for one year, or until his 
successor is appointed, and shall be respon- 
sible for all matters relating to the publica- 
tions of the Society, subject to such restric- 
tions as may be imposed by the Council. 


VII. By-Laws 


By-laws may be adopted, amended or re- 
pealed at any annual meeting by a majority 
vote of the Active Members present. 
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ATTITUDE OF PALOUSE FARMERS TOWARDS FARM GAME 


During the summer of 1940 I visited 138 
landowners and tenants who cultivate the 
land upon which game birds live in the Pa- 
louse region of southeastern Washington. 
The farms, mostly wheat ranches, average 
about 320 acres each; most of the land is in 
crops, and waste land is exceptional; summer 
fallow is becoming less common than form- 
erly. 

Only three farmers were in favor of feed- 
ing the birds in one way or another. In gen- 
eral, they felt that, to them, the feeding 
operations would not be worth the loss of 
crop or the trouble of leaving a portion. The 
bother of obtaining some form of payment 


did not appeal to them, probably reflecting 
the rather high average net annual income 
which exceeds $2,000. 

My impression of their attitude toward 
game and hunting is that they are mainly un- 
concerned about what happens as long as 
hunters do not hunt too close to buildings or 
livestock. The farmers take little interest in 
game. Poaching is negligible and the birds are 
not molested if they do not interfere with 
farm operations. On the other hand, the 
farmers do nothing to encourage the birds.— 
Ronautp C. McDourrin, Depariment of Zool- 
ogy, State College of Washington, Pullman, 
Wash. 


EFFECT OF WINTER WEATHER ON THE FEEDING HABITS OF 
PHEASANTS IN SOUTHERN MICHIGAN 


Winter weather, especially storms, is con- 
sidered dangerous to ring-necked pheasants 
and prevents them from obtaining food. 
Snow that is 6 to 15 inches in depth, with 
moderate temperatures of 15 to 30°F. or 
lower, may restrict their normal activities for 
a few days, but no serious effects were ob- 
served in a study by the writer in southern 
Michigan during 1929-1933. 

The normal daily range of the birds is re- 
stricted, but some feeding occurs; of 193 
pheasants observed 110 (57%) made at- 
tempts to feed, while 83 were entirely inac- 
tive. More fed on grass than on any other 
item during periods of heavy snow. Snow a 
foot in depth covers the waste grain and 
many weeds, but at many sheltered spots in 
marshes or along steep ditch banks pheasants 
can get grass. 

A sleet storm which covers all vegetation 
with ice is not a real hazard to feeding unless 
the coating is an inch or more in thickness, or 
unless it is followed by heavy snow. Pheas- 
ants can dig out food covered with ice with 
their strong bills. During a sleet storm in 
March 1933, they pecked through nearly an 
inch of ice to eatleorn on the cob that was 


available in the field. 

Ice three-fourths of an inch thick restricts 
the kinds of foods available; ragweed, nor- 
mally a most important food, then is un- 
available. In the instance just cited the same 
pheasants pecked at ragweed, but were not 
able to break the ice. When food, however, 
was on the ground, ice did not seem to be 
much of a barrier. Frost grape (Vitis vul- 
pina), nightshade (Solanum Dulcamara). 
sumac (Rhus spp.), rose (Rosa spp.) or other 
fruits hanging on vines, were emergency 
foods during such times. Vines growing on 
fences, shrubs or brush usually are covered 
with ice on only one side, so that much of the 
fruit is readily available. Wild grapes along 
fence rows are often the only food available 
during sleet storms. In one case a flock of 
nine pheasants discovered and fed exclu- 
sively upon frost grape throughout a severe 
sleet storm. 

An indirect effect of sleet storms and wet 
snow upon feeding is the ‘“‘balling up” of 
slush and ice on the tails of pheasants, when 
the birds fly with difficulty. The tail feather 
of one cock pheasant was embedded in a ball 
of ice weighing 165 grams. The birds then 
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may be so weighted with ice that flying is 
impossible, and walking or searching for 
food becomes difficult. 

With strong winds of 25 to 35 miles per 
hour, the pheasants tend to remain under 
cover or to the lee of fence rows, brush piles, 
or down trees. When feeding in stubble fields 
under such conditions they crouch close to 
the ground, where such winds are not felt as 
strongly as at greater heights. When a 25- 
mile wind is blowing 8 feet above the ground, 
it may be 3 to 8 miles less per hour at the 
height of a pheasant. 

Temperature does not appear to affect the 
normal feeding behavior. Observations on 
3,832 pheasants indicated that it is impos- 
sible to predict what percentage of them will 
feed at any given hour at a particular tem- 
perature. No extremely low temperatures 
were experienced during 1932-1933; pheas- 
ants fed in stubble fields at — 10°F. less than 
an hour after sunrise. Once the hunger stimu- 


lus is satisfied, they seek sheltered places to 
spend much of the day. Temperature does, 
however, seem to have a pronounced effect on 
mobility. The birds prefer to stand in pro- 
tected fence rows of shrubs or herbaceous 
growth rather than walk about and expose 
themselves. 

Rainstorms do not keep pheasants under 
cover unless the showers are very heavy. On 
rainy days in the spring, with temperatures 
of 35 to 60°F. they act normally, feed at their 
accustomed times, and stand in open places 
to dry off. During hard showers all activity 
ceases, they take shelter under shrubs and 
trees, and normal feeding is postponed until 
the heaviest rain is past. During one heavy 
rainstorm which began at sunrise, all activi- 
ties were suspended for three hours, but im- 
mediately the heaviest rain was over, six 
flocks were feeding in clover and stubble 
fields —Pavut D. Dauxs, U.S Fish and Wild- 
life Service, Columbia, Missouri. 


WINTER FEEDING STATION TESTS OF GRAINS IN WASHINGTON 
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Feeding tests were conducted during the 
winter of 1941-42 to test the palatability of 
various cultivated grains in winter feeding for 
ringnecked pheasants (Phasianus torquatus) 
and Hungarian partridges (Perdiz perdiz) of 
the Palouse region. The tests were made at 
Union Flat, Whitman County, Washington, 
in a rather deep canyon with dense stands of 
brush and weeds intermixed with open farm 
lands. The predominant brush and weed 
plants are species of Crataegus, Salix, Popu- 
lus, Prunus, Rosa, Dipsacus, and Arctium. 
The cover is dense enough for shelter, and 
grain fields within easy reach supply much 
food for wintering birds. 

The weather was very mild with an un- 
usual amount of rain. The snowfall never ex- 
ceeded 6 inches, rarely covered the ground 





Fig. 1. Food consumption by birds at feed- 
ing stations, Whitman County, Washington. 
A. Average temperature (Fahrenheit) by 5- 











day intervals. B. Wheat, ; whole corn, 
-—+-—-; scratch feed, -------- . C. Cracked 
corn, ; peas, ——-; oats, -------- Dv. 
Barley, ; soy beans, — —. E. Total of 


all grains (55.1 liters). 
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for more than a week at a time, and never 
erusted over. The coldest period was near 
January 1 (night temperature to —20°F.) 
accompanied by 6 inches of snow, but was of 
short duration. Many acres of unharvested 
grain provided easily accessible fall and 
winter food for upland game birds in the vi- 
cinity. 

Three feeding stations were used each with 
all types of grain tested. Near each a blind 
was erected to observe the feeding birds. 
Each type of feed was exposed in a separate 
small cardboard box (bottom of cornflake 
package), covered with wire netting of 2-inch 
mesh to reduce scratching of the grain by 
birds. The boxes were numbered on the side 
facing the blind to enable determination of 
food selection from the latter. Consumption 
was measured by volume though measure- 
ment by weight was tried at first. One liter of 
grain was placed in each box. The amount 


consumed was determined by difference from 
the amount left, then each box was refilled to 
the original amount. Chickadees, juncos, 
song sparrows, and mice interfered with the 
tests to some extent, especially with the 
smaller grains. They fed on the grain and also 
got inside of the netting and scratched grain 
out of the boxes. 

The food consumed at the three stations is 
shown in Figure 1. More wheat was con- 
sumed than any other single grain, probably 
because the birds were most familiar with it, 
being the chief crop of the region; some song- 
birds also fed on it. Whole corn ranked second 
and scratch feed third. Peas ranked low in 
the tests even though they are second to 
wheat as an agricultural crop. Few soybeans 
were eaten, mostly late in the season; at one 
station, none was eaten until mid-March.— 
Rosert J. Fisner, Department of Zoology 
Pullman, Washington. 


AN EFFECTIVE SHIPPING CRATE FOR DESERT RODENTS 


The writer has shipped live desert rodents 
(Dipodomys, Neotoma, and Perognathus) to 
various parts of the United States during the 
last four years. Usually it has been impracti- 
cal for the recipient to return the shipping 
crate, hence it has been necessary to devise a 
light, safe and economical container with 
compartments for individual animals. Be- 
cause of present shortages of metals and 
screen, information about the construction 
of this crate may be useful to other persons. 

The necessary marerials are 8 one-gallon 
round tin cans with the tops removed, an 
orange crate, a piece of screen wire or hard- 
ware cloth, and several small boards for a 
framework. The eight cans are fitted into the 
orange crate which is cut to the height of the 
cans. Then a wooden framework is made to 
fit the top of the box and the wire screen is 
tacked to the underside of the frame. Enough 
cross-boards should be included in the frame 
so that rodents cannot push out over the tops 
of the cans. 

For use in shipping, a layer of torn paper 
and non-absorbent cotton is placed in the 
bottom of each container, together with a 
liberal supply of bread, rolled oats, and let- 


tuce or spineless cactus so arranged in each 
can as not be messed by the occupant. The 
animals may appear to be cramped for space, 





Fig. 1. Shipping crate for desert rodents. 


but in a few hours each will arrange things to 
suit itself and will appear perfectly contented 
in a nest of paper and cotton. 

If smaller animals (Perognathus or Pero- 
myscus) are to be shipped, a similar crate 
may be constructed using smaller tins. 

Cther shipping crates may be equally ef- 
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fective or better than the one here described, cal and simple construction, and the neces- lieved 
but this type has proved to be successful for sary materials are usually available.—Lzy learn t 
shipmenis over 2,500 miles. It is of economi- W. ArNoup, Phoenix, Arizona. withou 
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The life history, ecology, and manage- which may be of value to other investigators, which 
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lieved that after a few experiences some deer 
learn to remove the bait from the trigger wire 
without springing the trap. A new type of 
trigger therefore was devised which is pro- 
tected from the weather by being entirely en- 
closed within the trap. At the same time this 
trigger is so sensitive that the number of deer 
which escape is materially decreased. 

The basis of the new trigger is a number 1 
steel trap (Fig. 1) securely fastened to a 6- 
inch board which is in turn fastened across 


TOP i TRAP 


__ STEEL TRAP 
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steel pins placed beside the jaws of the steel 
trap. In this way, the release of the jaws of 
the steel trap pushes the ‘‘V’s”’ off the metal 
pins and the doors drop into the closed posi- 
tion. 

Ear tagging provides a convenient and 
permanent method for the recognition of in- 
dividual deer, but the use of metal tags re- 
quires that the animal must be re-trapped or 
found dead to be identified. The influence of 
continued trapping has never been clearly 
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Fig. 2. Section of deer trap using steel trap for release mechanism. 


the center of the trap about six inches below 
the top. The trigger wire is extended across 
the trap below this board and about six 
inches above the ground level. A short piece 
of “picture” wire is attached to the pan of 
the steel trap, passed through a hole drilled 
in the board below, and connected to the 
center of the trigger wire. When the trigger 
wire is depressed, the pan of the steel trap is 
also depressed, and the jaws of the steel trap 
spring shut. 

The doors of the deer trap are held in the 
open position by a rope attached to the lower 
corners of each door (Fig. 2). These ropes 
pass over wooden guide bars and are joined 
near the center of the trap by a short V- 
shaped piece of stiff wire. The wires, at the 
point of the ‘‘V’’, are twisted to form a short 
stiff projection. When the doors of the trap 
are lifted, these wire “‘V’s’”’ slip over rigid 


demonstrated, but it seems likely that cer- 
tain phases of the life history under investiga- 
tion woud be affected, namely: 

1. Prolonged and repeated confinement 
may be detrimental to the general vigor of 
the deer. 

2. In most instances, trapping can be con- 
tinued for only a short period because of the 
activity of the deer or for economic reasons 
and the data cover only part of the year. 

3. Determination of normal cruising ra- 
dius may be impossible because a deer may 
remain close to the trap as long as the area is 
baited. 

4. Some deer seem to avoid the traps 
after being marked. 

The necessity for retrapping has been 
partially obviated in some species by mark- 
ing individuals with conspicuously colored 
identification marks which can be recognized 
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at a distance. On the Huntington Forest, a 
number of deer so marked have been identi- 
fied at distances up to 300 feet. They have 
been marked by applying certain chemicals 
to the white hair under the tail and on the 
rump. The permanence of such marks is 
limited to the period between the molts, 
roughly 6 months; therefore, ear tags are 
used as permanent marks for identification. 
A saturated solution of picric acid crystals 
in alcohol or formalin produces a bright yel- 
low color on the white hair of deer. The solu- 
tion should be prepared in advance and 
brushed on the hair with a cotton swab. The 
tail should be held a few minutes to dry and 
to prevent the deer from licking the area 
covered. So far as determined, there is no 
harmful after effect either to the hair or the 
skin. Deer marked with this dye have been 
observed more than 3 months after discon- 
tinuance of trapping; the color will probably 
persist as a recognizable mark until the hair 
is molted, 2 maximum of 6 months. Gordon 
(2) used this dye on ground squirrels and be- 
lieved the color lasted until the molt. 
Fitzwater (1) used a commercial fur dye 
(Nyanzol A) on squirrels and believed the 
color would persist for six months if the molt 
did not intervene. Nyanzol has not been used 
to mark deer, but it probably would be suc- 
cessful as used by Fitzwater for squirrels, 
chipmunks, woodchucks, rabbits, and white- 
footed mice. It has been tried on bits of deer 
hair and seems to produce a permanent dull 
black color. Fitzwater recommends that 20 
grams of Nyanzol A be dissolved in a liter of 
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water, and mixed 2:1 with commercial] 
hydrogen peroxide before application. 

These two dyes could be used to give 
identifying marks to 26 deer as follows. The 
white hair on the tail and rump is divided 
into 3 parts, each of which may be given g 
different color: (1) left side of rump, (2) um 
der side of tail, and (3) right side of rump, 
Field identification of conspicuously marked 
individuals will yield more data than trap. 
ping records alone. Furthermore this method 
largely eliminates the unevaluated compli- 
cating influences of artificial baits and baited 
traps. 
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OBITUARIES 
HOWARD MARSHALL WIGHT 


Howard M. Wight, was born at Harrison, 
Maine, May 5, 1889, and died in Ann Arbor, 
Michigan, July 19, 1942. He majored in zool- 
ogy and graduated from Bates College in 
1915. From 1916 to 1926 he rose from Instruc- 
tor to Associate Professor of Zoology and 
Physiology and Research Associate in the 
Experiment Station at Oregon Agricultural 
College, and received his M.S. degree there in 
1918. He did advanced graduate work at 
Iowa State College in 1926-27. He was 


keenly interested in economic zoology and 
the ecology of birds and mammals and was& 
pioneer in wildlife management. 

During World War I, Wight was in the 
U. S. Army and served in the Ypres-Lys, 
Meuse Argonne, and St. Mihiel battles. He 
was awarded the Croix de Guerre and the 
Distinguished Service Cross for valor in ac- 
tion. 

On June 20, 1918, Wight married Char 
lotte N. Hurd, then Assistant Professor of 
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Physiology at the Oregon Agricultural Col- 
lege. His wife, four sons, and one daughter 
survive him. He was a member of the follow- 
ing organizations: Society of American 
Foresters, American Association for the Ad- 
vancement of Science, American Society of 
Mammalogists, Wilson Ornithological Club, 
American Game Association, American For- 
estry Association, American Genetics Associ- 
ation, Sigma Xi, and the Wildlife Society 
(charter member). 

In 1928 he surveyed privately owned wild- 
life sanctuaries and game preserves in Mich- 
igan. His manuscript report to the Michigan 
Department of Conservation formed the 
basis for the present wildlife sanctuary law in 
that state. During this he experimented with 
various methods of cover-mapping as a tool 
for game management work. He devised the 
method of game cover-mapping based on 
soil and plant succession proven to be a prac- 
tical and scientific method now widely used. 

At the University of Michigan Wight was 
Assistant Professor from 1929 to 1936 and 
Associate Professor of Forestry Zoology from 
19386 on. His death terminated a career of 
original thought and pioneer research in 
wildlife management. His early work in- 
cluded both teaching and research in eco- 
nomic zoology. He always kept students on 
the alert, and his knowledge of the subject, 
together with his unique personality and 
presentation, made them work hard and ad- 
mire his wisdom. His early interest in the 
dynamic side of zoology led him to outdoor 
work with classes and made him a pioneer 
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and leader in wildlife management. His 
methods of teaching approached those of 
Agassiz. 

Wight directed the Cooperative Game 
Management Project, at Williamston, Mich- 
igan, the first of such management studies 
conducted in this country. He was consultant 
and special investigator for the Pennsylvania 
Game Commission during the summers of 
1936, 1937, and 1938. 

Wight was always courteous and honest, 
and always put his students and colleagues 
to the fore. His unfailing friendliness, keen 
interest, and outstanding ability will keep 
him in everlasting memory as a permanent 
inspiration to all “‘his boys.” 

He had remarkable ability to organize and 
direct and his advice and time were at the 
disposal of anyone who desired it. His coun- 
sel was always wise and he had a philosophy 
possessed by few. He helped to place wildlife 
management on a sound scientific basis, con- 
sidering land use and its ramifications in 
farming and forestry relation to various game 
problems. 

His text on ‘‘Field and Laboratory Tech- 
nic in Wildlife Management”’ is the only one 
of its type and has enjoyed wide circulation 
among all interested in this field. 

Although Professor Wight died at the 
height of his career, he will live on in the 
hearts of his students and will ever be their 
inspiration for carrying on. The Wildlife 
Society and the wildlife profession have suf- 
fered the loss of one of its outstanding 
members. 


PusuicaTions oF H. M. Wieut 


1918. The life-history and control of the 
pocket gopher in the Willamette Valley. 
Oregon Agric Exp. Sta. Bull., 153, 1-56, 
illus. 

1919. Over here and over there (war history). 
Portland, Oregon, Kellum Publishing 
Co. 

1920. Pocket gophers of Oregon. Oregon 
Countryman, 12 (7): 18. 

1922. The Willamette Valley pocket gopher. 
Murrelet, 3: 6-8. 

1925. Notes on the tree mouse, Phenacomys 
silvicola. Journ. Mammalogy, 6: 282. 


1926. Silver Fox Breeding. Oregon Country- 
man, 28. 

Animal communities illustrated by mam- 
mals. Oregon section on mammals. Jn 
The naturalist’s guide to the Americas, 
pp. 185-189. 

1928. Food habits of Townsend’s mole, Sca- 
panus townsendi (Bachman). Journ. 
Mammalogy, 9: 19-33. 

A report of the cooperative investigation 
of the privately owned state game ref- 
uges of Michigan. MS report. 

1930. Breeding habits and economic rela- 
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tions of the Dalles pocket gopher. 
Journ. Mammalogy, 11: 40-48. 

Michigan game dog. American Forests 
and Forest Life, 36: 620-623, 637. 
Michigan’s wildlife sanctuaries. Michi- 
gan Night Radio Speech, Univ. Mich., 
Official Publ., 31(3). 

Pheasant management studies in Mich- 
igan. Amer. Game Conf., Trans., 17: 
220-231. 

1931. Reproduction in the eastern skunk 
(Mephitis mephitis nigra). Journ. Mam- 
malogy, 12: 42—47. 

Quantitative methods in upland game 
bird investigation. Auk, 48: 553-558. 
The effect of pole traps on harmless and 
beneficial species. Wilson Bul., 43: 282- 

292. 

Learn about pheasants from the Wil- 
liamston Project. Amer. Game, 20(3): 
37-38, 44-45. 

Progress report of Williamston wildlife 
management project. Amer. Game 
Conf., Trans., 18: 70-81. 

Upland game management (a discus- 
sion). Jbid: 60-62. 

Wildlife reconnaissance. Ibid: 202-213. 

1932. Weasel attacks man. Journ. Mam- 
malogy, 13: 163-164. 

Pheasant rearing by the open range 
system. Amer. Game Conf., Trans., 
19: 369-279. 

Upland game bird management (a dis- 
cussion). Ibid., 99-100. 

1933. Pheasant rearing by the open range 
system. American Game, 22(1): 9-12. 

Suggestions for pheasant management in 


HAROLD M. 


Harold M. Bradbury, an Associate Mem- 
ber of the Wildlife Society, passed away at his 
home in Cambridge, Massachusetts, on April 
19, 1942, in his fifty-fifth year. His influence 
in wildlife management was exerted while 
culturist in charge of wildlife restoration with 
the Massachusetts State Department of Con- 
servation, also as a prominent member of 
several local and state sportsmen’s groups 
including the Metropolitan Rod and Gun 
Club in Boston, of which he was once Presi- 
dent, and as Representative in the State 
legislature two terms. In the Journal of 
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Lansing, Mich., 25 pp., illus. 

A happy community, a study of anima] 
relations on a wildlife sanctuary. Ng. 
ture Magazine, 22(2): 75-78. 

Suggested game management plans, 
American Game, 22(4): 54, 61-62. 

The future of game management. Ip. 
ternat. Assn. Game, Fish and Consery, 
Comm. Convention Rept., 27: 21-24, 

1934. The cover map and game census in 
pheasant management. Amer. Game 
Conf., Trans., 20: 329-333. 

1935. The basic essentials for a farm game 
management survey and plan. Amer. 
Game Conf., Trans., 21: 87-94. 

Evaluating the pheasant range. Ibid: 
334-341. 

1938. Field and laboratory technic in 
wildlife management. Ann Arbor, Uni- 
versity of Michigan Press. viii +107 pp., 
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—P. F. Eneutsu, Department of Zoology 

and Entomology, The Pennsylvania State Col- 

lege, State College, Pa. 


BRADBURY 


Wildlife Management he published: (1) 
Mosquito Control Operations on Tide 
Marshes in Massachusetts and Their Effect 
on Shore Birds and Waterfowl, 2: 49-52; and 
(2) Management of Apple Trees in Massa- 
chusetts, 3: 240-242. These articles and the 
plans and reports filed with the Conservation 
Department are a tribute both to his ability 
to unite the best of game management science 
with practice and to the high standards of 
the Massachusetts Department in choosing an 
able game manager.—GrorGE O. HENDRICK- 
son, Jowa State College, Ames, Iowa. 
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NEWS NOTES 


The Cooperative Quail Study Association 
at Sherwood Plantation, Thomasville, Geor- 
gia, was disbanded on May 1, 1943, according 
to a recent letter from Herbert L. Stoddard 
and E. V. Komarek. Wartime limitations in 
personnel and transportation and the need 
for attending to practical matters related to 
the national emergency are the principal 
reasons for disbanding. Messrs. Stoddard and 
Komarek feel that the twenty years in study 
have enabled them to work out the main 
problems of quail and quail management in 
that region. They expect to continue at their 
present addresses and to serve members in- 
dividually as necessary. The work of these 
men and of the Association has exercised a 
major influence in wildlife affairs and has set 
standards of the highest quality in perform- 


ance. All who espouse the cause of wildlife 
conservation and use in practical ways are 
grateful for their attainments and wish them 
well for the future. 

The Foundation for the Study of Cycles, 
400 West 118th Street, New York, N. Y., 
proposes to stimulate interest in the study of 
cycles by presenting a medal to the person 
making the most valuable contribution in 
this field in 1943, with awards of honorable 
mention for other meritorious works. The 
Wildlife Society has delegated its Committee 
on Awards to nominate papers dealing with 
cyclic research on wildlife that should receive 
consideration by the Foundation. Members 
of the Society may help by referring suitable 
papers or references to the Committee for 
its consideration. 


REVIEWS 


Fading Trails: The story of endangered Amer- 
ican wildlife. Charles Eliott, editor. Il- 
lustrated by Walter A. Weber. New York, 
The Macmillan Co. xv+279 pp., illus. 
1942. $3.00. 

This popular volume was prepared by a 
committee of the U. S. Department of the 
Interior composed of Daniel W. Beard, F. C. 
Lincoln, V. H. Cahalane, H. H. T. Jackson, 
and Ben H. Thompson. It relates the damag- 
ing effects of settlement, civilization, and 
hunting on some of the more conspicuous 
large mammals and birds and a few aquatic 
species. Factual information from specialists 
in the Fish and Wildlife Service and from 
books, periodicals and letters has been com- 
piled into narratives for laymen mindful of 
the importance of wildlife and of its conserva- 
tion. 

Fanciful early beliefs, folk and hunter 
lore, observations of practical hunters and 
trappers, and scientific records all are levied 
upon for the 26 accounts of species ranging 
from the grizzly to the lobster. The opening 
chapters brief the history of decline in these 
and other outstanding animals and the last 
chapter—“‘close to the shadows’”’— mentions 


several in dire need of aid. There is a short 
miscellaneous bibliography. Fading trails 
should appeal to many not interested in the 
heavier sorts of conservation literature.— 
Tracy I. Storer. 


The ducks, geese and . rans of North America. 
Francis H. Kortright. Washington, D. C., 
The American Wildlife Institute. 476 pp., 
36 col. pls., about 200 figs. 1942. Cloth, 
$4.50; de luxe morocco, $10.00. 


An ideal handbook for all biologists from 
nature lovers and sportsmen to wildlife tech- 
nicians is provided by this volume. For all 
species of this continent, it gives the scien- 
tific and common names, descriptions of both 
sexes at all ages in their various plumages, 
the field marks for recognition in the air and 
on land or water, their range, migration, 
habits, life history, and food. Keys, diagrams, 
and colored illustrations by T. M. Shortt af- 
ford ready means for identifying individuals 
by plumage, bills, and feet. 

Short chapters by I. N. Gabrielson on 
“Conservation of Waterfowl” and by F. C. 
Lincoln on “Migration routes and flyways” 
supplement the author’s accounts of species. 
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To the reviewer who once participated in 
preparing a similar but more local work on a 
like subject, the advance in accurate knowl- 
edge of waterfowl during a quarter century is 
impressive. Mr. Kortright has the happy 
ability to condense from an abundance of 
subject matter, items of prime importance 
and to phrase them concisely and pleasantly. 
The author and the Institute, in its initial 
publication, merit the thanks of all persons 
interested in these birds for the splendid and 
usable volume which they have produced.— 
Tracy I. Srorer. 


Wildlife Refuges. Ira N. Gabrielson. New 
York, The Macmillan Co. xiii+257 pp., 
32 pls., 17 figs. 1943. $4.00. 


Somehow the indefatigible Director of the 
United States Fish and Wildlife Service finds 
time aside from his manifold duties to write 
books and good ones Following his earlier 
volumes on Oregon birds, alpine plants, and 
wildlife conservation he now has produced 
one on a subject long close to his heart— 
wildlife refuges. Out of a full experience that 
included field studies in many places, labora- 
tory work on food habits of birds, and super- 
vision of work on useful and harmful birds 
and mammals in the western states, he was 
gathered into the administrative fold of the 
Biological Survey at Washington just as the 
big program of the last decade on wildlife 
restoration was beginning. He has been part 
and parcel of the herculean efforts that both 
restored old habitats and created new ones 
for useful and desirable vertebrates. 

Much of the detail comes from the files 
and publications of- the Service, but Dr. 
Gabrielson has “written against a back- 
ground of personal observation,”’ having vis- 
ited all but one of the major refuges and 
many of the others. 

The opening chapters give a history of the 
refuge movement and the purposes, values 
and limitations of refuges; their types and 
management are discussed briefly but under- 
standingly. Then follow rather detailed ac- 
counts of refuges of various types—bird, fur 
seal, big game, waterfowl—and those on 
lands used for other purposes and adminis- 
tered by other agencies, public and private. 
Canadian and Mexican refuges also are in- 
cluded. The short bibliography will lead the 


reader to other publications on the subject, 
The plates show various scenes and impor. 
tant animals on different refuges and the 
maps give the locations of refuges and certain 
returns from waterfowl banded at various 
stations in the United States. 

Some of the statements included are of 
current and future plans that may or may 
not become history, but the book provides a 
solid core of principles and facts that will 
prove useful for education in classrooms and 
legislative halls and serve widely for refer. 
ence.—Tracy I. STorEr. 


The mammals of eastern United States; an 
account of recent land mammals occurring 
east of the Mississippi. William J. Hamil- 
ton, Ithaca, N. Y., Comstock Publishing 
Co. 7+1—432 pp., frontispiece +183 figs, 
1943. $4.00. 


Dr. Hamilton is well known as a produc- 
tive and critical contributor to literature on 
the ecology, food habits, and economic im- 
portance of mammals in the eastern states 
and also has published a general volume on 
“American Mammals” (1940). His present 
work will be helpful to both scientific stu- 
dents and laymen. It provides accounts of 
253 species and subspecies found from Maine 
and Michigan to Florida and Louisiana, with 
keys to families and genera. For each species, 
the principal taxonomic characters, measure- 
ments, and geographic range are given, fol- 
lowed by a short generalized account of eco- 
logic preferences, habits, food, and breeding 
activities. Short paragraphs give the essential 
data on characters and range of subspecies. 
The text is clear and pleasing, in both physi- 
cal form and literary style. The author, ar- 
tists, and publisher have cooperated to pro- 
vide an abundance of useful illustra ‘ons of 
good quality. Some skulls are figured in 
drawings and others in group photographs, 
by families, but the scale of reduction unfor- 
tunately is omitted in a few. Excellent dis- 
tribution maps are provided for all major 
species and subspecies. In addition there are 
photographs of the living mammals and a 
series of 29 full-page wash drawings by Earl 
L. Poole. The bibliography (pp. 411-421) 
cites references on state and Iccal lists, taxo- 
nomic works, and life histories —Tracy I. 
STORER. 
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